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i UASITIC CONTROL OF SHEEP MAGGOT- 

FLIES. 


NOTFS ON CURRENT WORK. 

Win Miller, Entomologir^t, Biological Laboratory, Wellington. 

ssuc of this Journal for June, 1921, and for the same month 
ollowing year, accounts were given of the specu‘s of shet^p 
lies and their habits in New Zealand. It was then pointed out 
en>haired blow-fly (Pollenia sty^ia), the European greenbottle 
sericata), and the Australian greenbottle {Pycnosoma rufifacics) 
three species responsible in the first instance for wool-blowing, 
ther secondary’ species bred in the wool rendtTed putrescent by 
:ks of the three fonner species. 

) maggot-flies are becoming more apparent in thi‘ir attacks 
r, and, though they attack .sheep in any part of the Dominion, 
noticeable for their annua! persistenc}’ and e.\tent of damage 
stricts of the South Island northwards of and including North 
y. One of the most miportant phases in the blow-fly 
s the increasing pmrY..--- ' jat i^ blown 

*1 of maggot-flies : use of insecticides 

arasitic insects 1 minary note dcaL 

latter. Several s es are known both 

lia and Europe, jild be succt‘ssfiilly 

i in New^ Zealanc .. ..«iuiai crieck to blow-fly devi'lojnnent 
:sult. The more important of the known parasites are 
lla (Nasonia) hrcvtcornis, A/ysia nianducator, Aphacrcta 
Syntomosphyrum f^lossinae, and Tachinacpha^^ns ausiralicnsis, 
ects all belong to the order Hymeiiopitera, which includes 
ps, and ants. 

22 consignments of M. brevicornis were received from Mr. 
roggatt, late Government Entomologist, S3Tlne3^ N.S.W' , and 
,bers were liberated.* Some time earlier Mr C\ G. Teschemaker, 
ndale,’' Blenheim, also secured this species from Australia 
ated it on his station. But up to the present this parasite 

* Jviniial, Apnk 
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has had no effect upon the blow-flies. M, brevicornis lays its eggs 
in the blov/-fly pupae, and it is very probable that a high proportion of 
parasitism under natural conditions cannot be attained, since most 
of the blow-fl}^ maggots, prior to pupating, burrow underground, where 



[no 1 . AlKhl) HLOW-PL^ (ptJl.LKNIA SiY(ilA) X 2.1. 





it would be difficult for the parasite to follow. Only a small 
proportion of fly pupae l>ing in more or less exposed situations would 
be subject to its attack. 

On this assumption it was decided to secure another species of 
parasite and one that would lay its eggs in the maggots before the latter 
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CKMil maggots breed on such carcases to infest country for man}’ miles 
ggot-llies. 
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sought shelter for pupation. Of the aforementioned species there 
are three that have this habit— ^ 4 . manducator, A. cephalotes, and J. 
austtaliensis. The Imperial Bureau of Entomology, London, has been 
active in this matter, and we have recently received from Dr. G. A. K. 
Marshall, the Director, two consignments of blow-fly‘ pupae, from 
which about ninety adults of A. ntunducaiot have been reared to date 
of writing (New Year). These are being worked with now in the 
Biological Laboratory, where they are put into cages with maggots 
of four species of blow-flies (P. stygia, L. sencata, Calliphota erythro- 
cephala, and C. hortona). The female parasite has been observed 
actively laying eggs in the maggots, but, so far, from none of the 
resultant pupae have parasites again emerged. It is too early, how- 
ever, to expect definite results. 

Through the generous interest of Dr. G. H. Hardy, of Brisbane 
University, four blow-fly pupa* have been secured. Dr. Hardy states 
that he observed the four maggots before transferring to the* pupal 
stage to be attacked by Tachinaephagns, which, howeviT, has not yet 
emerged from the pupje. 



• u, 10. U MAI.E AI.VSJA 
MSNDi eAIOR I AYINt, 

IN MACiOOf (MA< - 
NIFIED). [{fiet 

It is intended at present to concentrate* on * 1 . JuandmaU^r before 
liberating any other para.sites. The life - history of this insect 
has been studied by A. M. Altson, and the results published 
in the Proceedings of the Zo<jlogical Society of London for 1920. 
A. manducalor is shiny black and i‘a.sily seen. According to Altson the 
female lays a single egg in each maggot, which latter, though frantic 
in its movements when first attacked, becomes temporarily paralysed 
while the parasite’s egg is being placed in its body, owing to a poison 
injected through the attacker's ovijiositor. Shortly after the egg 
is laid in the maggot the latter pujiates ; from the pupa; an adult 
parasite emerges in place of a blow-fly, Altson found that the time 
taken bj^ A. manducator to develop from egg to adult varied con- 
siderably, but the mean averagt> was fifty-two days. 

In this maggot-fly work Mr, ('. G. Teschemaker has Ix'cn giving a 
great amount of active assistance in the field, by observation of experi- 
ments, and by ,supplying sheep from his flock whenever required, as 
well as in many other important associated matters. 


FIG <J MALE ALYSIA M AN Dl'CA'l OK I 

(magniuko). 
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WEEDS AND THEIR IDENTIFICATION. 

( Cattiinited.) 

STRAWBERRY-RASPBERRY (RUBUS ILLBCEBROSUS) : A 
NEWI.Y REPORTED BJ^ACKIiERRY-LIKI-: PLANT. 

Esmond ArKiNSt)N, Hiological I aboratorv*, Wollingloii 

Some months ago specimens were received a1 this Laboratory from a 
farmer near Dargaville, North Auckland, of a j)]ant which he said 
was spreading fast on his land and which he considered likely to prove 
a worse weed than blackberry. The specimens agree with the descrip- 
tion of Rtthus illecebrosns, a Japanese species grown in the United 
States — where it is consi(U;red troubl(‘some if allowed to spre^ad— and 
there known as “ strawberry-raspberry.'' 

Dl.Sf RIPTIOK. 

Tht' accompanying illustration (a) shows something c)f the general 
appearance of a flowering branch of the plant with its raspberry-like 
fruits and its characteristic leaves. Towards tlie top of the stem there 
are olten only three leaflets in each com]X)und leaf, or those at the 
side may be undevndoped so that tht‘ whole leaf appears as a simple 
one. Farther down the stem five, seven, or mon‘ leaflets make up 
each compound leal. Tht' appearance of these at once separates the 
plant from any of the forms of blackberry, as they art' junnate — that 
is, like those of the sweetbrier- and not palmate with all the* leaflets 
springing from one point. The leaflets are elegant in shape, with a 
long-drawn-out tip, strongly veined, and with their edges sharply and 
irregularly toothed. Most parts of the plant are covered with a very 
slight soft down, 

Frickles are pre.sent both on the main stem and on the stalks of 
the leaves and flowers, but are not strongly developed. No fully 
opened flowers appear in the illustratic'u (a), only buds and unripe 
fruits, the latter showing the long jiomted sepals (the outermost part 
of the flowers). The drawing marked (c) shows how the fruit falls 
away when ripe, in the samt* way as does a rasjiberry. Thi^ fruit is 
said to be sour, but good for cooking. In New Zealand it is borne 
all the year round, although the plants carry a heavier crop in the 
summer months. The outline drawing (b) shows more or less diagram- 
matically the lower parts of the stems and the horizontal roo<s which 
radiate from the main plant, spreading widely at a short distance 
below' the surface of the soil. Numerous small pointed projections 
will be seen scattered about on the roots. These are shoot-buds, and 
(‘ach is capable of developing into a new' plant with its own root- 
.system. 

The plant when growing gives off a strong sickly smell, and it is 
stated that no stock will eat it. 

DISTRIBUTION AND CONTROL 

It is not known how the strawberry-raspberry originated in New 
Zealand, and it has not previously been recorded as an introduced 
plant in this country. It may have been imported as a garden-plant 



6 


N.Z. JOURNAL OF AGRICULTURE. 


JAN. 20 , 1927. 



STRAWBERRY-RASPBERRY (RUBUS ILLECEBROSUS). 

(a) Flowering shoot; (h) outline of rooting-system; (c) fruit. All natural size, 

[Vraatiftg by Esmond Aikimon, 
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and escaped from cultivation, but nothing certain is known. What is 
more important is that it is definitely established here and is capable 
of rapid spread- - the account of the root-system shows its poten- 
tialities. It is also likely that birds eat the fruits and so carry the 
seeds. Some field notes made by Mr. A. W. Christie, Inspector of 
Stock, Dargaville, may be cpioted here : — 

The land on which this plant is growing i^ hush country, the hush having 
been felled for about seven years The block of couiitr}^ is aliout ^50 acres in 
extent, and the plant is growing in small bushes here and there all (ner the block 
in the same manner as blackberries grow . but if put together the plants would 
not cover many square yards 

The plant is shallow-rooted, and can lie destroyed by fire On some of the 
patches the landowner had heaped wood and made a fire, which killed the plants 
The roots, however, travel a long w'ay just under the surface of the ground, and 
shoot up outside tlie edge of where the fire has been Tn my opinion it would be 
much easier to kill than blackberry, as the plants can be pulled up from the root 
by hand. 

About si.\ weck.s after this was written Mr. Christie re^purted that 
the weed was showing signs of spreading again. 

In the case of most well-known and long-(‘stablished weeds it is 
easy enough to lay down definite rules for their control under man}^ 
different conditions, but with a weed like strawberry-raspberry little 
more than suggestions can be given. Tht'se include burning and hand 
pulling, followed by a careful watch on the area outside that appa- 
rently occupied by the plant, also the iis(‘ of sprays as for blackberry. 
Further, in .spite of what has been said about stock not touching the 
plants, the possibilities of feeding off with goats in cases where it is 
covering large areas must be considered -- though as regards blackberry 
this latter method is still mon* or less in the experimental stage. 

The primary objects of this article are to call general attention to 
the weed by giving some idea of its appearance, and to ask for 
information from an}^ one who may ha^’e boon fighting it in some wa}^ 
evolved from his experience under particular circumstances while 
remaining unaware of the plant being a woed new to this country. 


The writer wishes to thank the owner of the propfTty where 
stravvberr3^-raspberry has appeared foi his promptness m sending 
specimens and notes ; Mr. Christie. \\ho has the weed under ob-^^er- 
vation, for the valuable help he has already' given ; and Mr. \\\ R. B. 
Oliver, of the Dominion Museum, lor assistance in identif\'ing the 
plant. 


Imfiortation of Seeds into A>a' '^onth U’/z/rs - — Keg illations govcnimg the im- 
portation of seeds into New South Wales, made under the provisions of the Agricul- 
tural Seeds Act of that State, were published for general information in the New 
Zealand Gazette of yth December, ioj() The regulations deal mainly wuth noxious- 
weeds seeds, seed nomenclature, and seed impurities. "J'lie following treatment is 
prescribed concerning lucerne * — Tmeerne-seed other than that grown in Australia 
shall, before being sold, be treated in the manner following . Not less than 5 per 
cent, of such seed shall be stained by immersion in an aijueons solution of safrariin 
made by the addition of not less than 1 ounce of saframn to 7 gallons of water, 
and such stained seed shall thereafter be thoroughly mixed with the unstained portion 
of the seed ; provided that such treatment shall not be necessary if such seed 
has been treated in accordance with anv Proclamation m force tor the time being 
under the Customs Act. 
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FOREST NOMENCLATURE. 

WITH SPECIAL REFERENCE TO THK EUCALYPTS. 

Paper read by J. H. Stmmonds, 7'akanini, at the Annual Conference of the New 
Zealand Association of Nurserymen, Auckland, January, 1927. 

In all civilized countries trees as well as other plants have two sets of 
names. Those of the one set have been derived from the common or 
vernacular language of the people : they vary from country to country. 
Those of the other set have been deliberately given by learned men ; 
they have been derived from Greek and Latin, or have been modelled 
in accordance with the usages of those classic languages : they are the 
same in all countries. The common or vernacular names are without 
descriptions of the plants to which they are attached. They are what 
in Latin would be called nomina nnda, or naked names : that is to say, 
they are names without the clothing of descriptive information about 
the plants. In contrast with this nakedness of the common names, 
each scientific botanical name carries with it an exact description of the 
plant or group of plants to which it is applied. 

The familiar English word “ oak ” is commonly associated with a 
group of trees that bear acorns and produce hard and durable wood. 
It has a noble place in the history and poetry of the English people ; 
but it does not carry with it a definite description of the trees it 
designates. With a plastic language and changing circumstances it 
may easily become detached from the acom-bearers and attached to 
other genera. In Australia this has actually happened. There were no 
oaks in the indigenous forests of that country ; but early bushmen, 
prompted by some fancied resemblance of the fruits to acorns, called 
Casnarina trees and Grevillca trees oaks ; and the name has clung 
to those trees ever since. This shows that even the most dignified of 
vernacular names may be unstable in their attachments. 

The generic botanical word for the acorn-bearing group of trees is 
Quercus, It has the same scope and meaning in all countries, and cannot 
anywhere be used as the name of another genus. The names of its 
numerous included species are similarly registered and fixed in applica- 
tion. A common name may wander about from one* object to another. 
A botanical name must keep always to the same object, unless com- 
petently changed by the consent and authority of learned men. With- 
out a uniform and constant nomenclature progress in any science would 
be impossible. Only the exact language of science can record dis- 
coveries and pass them on to another generation. Ignorant people 
sometimes rail against the so-called technicalities of the learned. If 
they knew a little more they would understand that without technical 
terms and records we should still be groping our way amongst the most 
common objects in nature. 

Trade is dependent in a hundred ways upon science. This is more 
clearly realized and more fully admitted every year. Education demands 
that science and trade shall be in agreement. Discrepancy in 
nomenclature is inconsistent with such agreement. The trades 
dependent upon botanical science pressingly need reforms in this 
respect. The timber trade especially is infected with the vice of 
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calling numerous things by names that are not scientifically defined. 
It would be easy to multiply examples in support of this statement, 
but as space is limited one must here suffice. 

The student learning botany at college is told that the genus Cedrus 
includes three and only three species. He learns that one species 
(Cedms deodara) is indigenous to the Himalaya region in India ; a 
second (C. Libani) to the Syrian uplands in Asia Minor ; and the third 
(C. Atlantica) to mountainous country in North Africa. He is assured 
that no true cedar-tree has ever been found in the natural forests of 
America. Later he discovers that north-west America is a large exporter 
of cedar timber. Only after long hours of patient s('arching in books 
on botany and forestry does he solve the puzzle by finding tliat American 
cedar is juniper- wood, or some other wood with tlu* appearance and 
odour of cedar but not botanically connected with the genus Cedrus. 
If the botanical names and common names of the sevem] timbers were 
always bracketed together students would be saved a great deal of 
trouble and waste of time. And, what is still more important, peojde 
engaged in the timljer trades would be placed in a position to describe 
and discuss intelligently the various kinds of wood they have to handle 
or to offer for sale. 

The Eucalypts. 

Common or vernacular names are applied to trees and other j)lants 
in two quite distinct ways. In the one case they denote groups of 
species ; in the other, individual or separate species. As group names 
tiiey may be useful ; as specific names they an* gi'iierally unnecessary 
and often misleading. The distinction is very important. It is 
especially important in the study of the eucalypts. Botanical research 
to date has named and described over three hundred and fifty distinct 
forms of Eucalyptus. The great majority of the forms an* ranked as 
species ; a few as hybrids. A considerable p(‘rcentage of the species 
fall into natural groups that haee receivc‘d vernacular names. The 
validity of the grouping and naming of the groups has been admitted 
generally by botanists. Where the vernacular names conspicuously fail 
is not in their application to groups, but in the attt*mpt to use them 
as specific names. The position will be made clear ii we present the 
case for three of the principal groups by w^y of illustration. 

r.uMs.'* 

A large number of the eucalypts shed their dead bark from their 
branches and stems, and present a pale-coloured and naked appearance 
to the eye. These smooth or naked -barked trees are technically 
called “gums.'' They vary over a wide range in botanical characters, 
and are divided into several subgroups, the one common character 
being the naked bark. There are the “ r(*d-gums “ : they are so 
called from the red colour of their timber. There are the “ blue- 
gums," which are supposed to hv distinguished by a bluish aspect of 
foliage and bark. There are the “ white-gums " and “ grey-gums," 
so named from the appearance of the bark alone. The* one thing 
common to all these “ gums," let us repeat, is the shedding of the 
dead bark and naked appearance of branches and stems. The 
grouping cannot claim to be scientific, but it stands in a general way 
for truth, and does not necessarily lead to confusion. 
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But the moment we attempt to separate one ‘‘ gum " tree from 
another by means of vernacular names we find ourselves in difiiculties. 
We have to use adjectives and epithets that are always liable to be 
misunderstood and misapplied. If we call Eucalyptus rosirata river 
red-gum/' and E. tereticorms “forest red-gum," we leave other “red- 
gums" still to be distinguished and load ourselves with long names to 
no useful purpose. In a similar way we cumber ourselves with long 
and quite unnecessary terms if we call E. globulus “Tasmanian blue- 
gum," and E, saligna “Sydney blue-gum." If we name E, viminalis 
“ manna-gum " we must explain that several other eucalypts exude 
from their leaves the white, sw'eet substance called in Australia 
“ manna." If we tell people that E. cladocalyx is the “ sugar-gum " 
we are suggesting a property not possessed by this or any other 
Eucalyptus tree. If we get a little lower down, and call E, coriacea 
a “ cabbage-gum," we shall send pt‘ople’s thoughts to the vegetable- 
garden instead of to the forest. 

Education by confusion is impossible. The first condition for 
discerning and remembering truth is clearness. A “ gum " tree is 
not any eucalypt, but a smooth-barked eucalypt ; and the smooth- 
barked group includes several species. To distinguish the species and 
to exclude all confusion we must use the botanical names and suppress 
the vernacular names. In this procedure science and trade must bi* 
in agreement. 

“ STKINGYBARKS." 

Turning from the ‘ gums," we find numerous eucalyjJts that retain 
their dead bark on their stems and more or less on their branches. In 
one group the persistent dead bark is distinctly fibrous or even stringy. 
The trees arc called " stringy barks," and the name as aj)plied to the 
group is obviously appropriate. But there an^ fifteen or sixteen mem- 
bers of this “ string}d)ark " group, and the tar.k of discriminating them 
by adjectives or other words in the vernacular language becomes 
bafflingly difficult. In strict truth, it becomes impossible. 

E. ohliqiia has sometimes been called the “ Tasmanian stringy- 
bark " ; but the species lias a wude range on the mainland as well 
as on that island, and cannot be p)roperly designated by a name 
that restricts its habitat to Tasmania. It was thought at one time 
that “ messmate " might be a good name for this tree, but 
other claimants to this name came in and spoiled the proposal. 
E, Muellcriana is sometimes called “^^ellow stringybark " because of the 
yellow colouring in its inside bark ; but E. eugenioides often shows 
the same character. The name thus fails as having a dual application. 
“Brown stringybark," “white stringybark," and “red stringybark" 
are all in as bad a case. By different people and in different 
localities they are all liable to interchange and confusion. Even if 
these adjectives were appropriate and coiild stand there w^ould not be 
enough of them to go all round the group. 

The one feasible conclusion is that here, as in the case of the 
“gums," the whole of the common names should be suppressed and 
the botanical names brought exclusively into use. 

“ IRONBARKS." 

“ Ironbark " is a group name applied to eucalypts that carry dead 
bark of a very firm, deeply furrowed, and non-fibrous character on 
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their stems and main branches. With the progress of research the 
number of species included in the group has increased from five up 
to eleven or more. The tests by wFiich we determine an “ ironbark 
are bark and texture of wood. Leaves and fruits differ with the 
several species. In the bush and in the timber-yards we hear about 
'' grey ironbark/' red ironbark," " narrow-leaved ironbark," and 
“ broad-leaved ironbark." The terms are familiar vernacular names 
for some of the most valued members of the group. Long usage 
seems to have given them a secure place in nomenclature. Upon 
close scrutiny, however, every one of them fails to make good its 
claim to permanence. /L paniadaia is sometimes described as " grey," 
sometimes as "white," sometimes as even "red." No one of these 
adjectives is securely and exclusively wedded to it ; no one of them 
carries a description of the species. The botanical name alone can 
rescue this eminently valuable tree from uncertainty and confusion. 
E. sideroxylon has very red wood and is commonly called " red 
ironbark," but, being unable to maintain a monopoly of the word 
" red," it, like its congener, must take refuge under the botanical 
name for positive identification. For a long time E. crebra was known 
as the " narrow-leaved ironbark," and E, siderophloia as the " broad- 
leaved ironbark," but now each of those names has another 
acknowledged claimant in the group, and we an* accordingly con- 
fronted with uncertainty in using them. Again the botanical names 
offer the only refuge from confusion. 

OTHER GROUPS. 

Other fairl}’ well defined groups of the timber-yielding eucalypts 
are the " boxes," the " peppermints," the " bloodwoods," and the 
" mahoganies." The group names are sufficiently appropriate to 
admit of defence ; but when we come to scrutinize closety the common 
names applied to the several species in each group we find that most 
of them fail hopelessly in respect to the conditions that render 
names for natural objects appropriate, exclusive, and trustworthy. 

LISTS FOR CATALOGUKS. 

Catalogue-makers perhaps need a word of w'arning against intro- 
ducing into their lists the vernacular names of Eucalyptus species 
because of their sound or appearance. Such names as bangalay,. 
bimbil box, coolabah, Camden woollybutt, mountain-ash, swamp-gum, 
tuart, York gum, and red tingle tingle may be thought to add interest 
to a catalogue, but in reality they only waste time by aiverting the 
attention of busy foresters and nurserymen away from the things they 
most urgently need to know to things of relatively trivial importance. 
The proper place for all these vernacular names is in a historical 
monograph, not in a working catalogue for the twentieth century. 
There are strong reasons why even such familiar names as jarrah and 
karri should step back in favour of the botanically registered E. marginaia 
and £*. dtversicolor. " Blackbutt " means in middle New South Wales 
£*. ptltilaris ; ' isLiihev north in New England it means E. Andre^'s^si : 
away in south Western Australia it is the common name for E. patens. 
In New South Wales " spotted gum " usually denotes E, niaculata ; in 
Victoria we may find people calling E. goniocalyx or E. Maid cm b}’ that 
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name. Terms so variable in application are disqualified for use in 
exact language. Their fitting place, like that of so many others, would 
be in the suggested historical monograph on the Eucalyptus common 
names for all Australia. 

SUGGESriONS. 

Very much that might be cited in di.scussirig the nomenclature of 
the eucalypts has been omitted from this paper for the sake of brevity, 
but enough has been said to suggest the following conclusions : — 

(i.) As applied to groups of species some of the vernacular names 
are permissible and even useful. 

(2.) As applied to separate^ or individual species these vernacular 
names almost invariabty lead to uncertainty, and frequently to con- 
fusion. 

(3.) In the interests of both science and trade the botanical names 
should be brought more fully into use, and the use of wrnacular names 
everywhere discouraged. 

(4.) Omission from the catalogues of all viunacular names would 
make room for instructive notes on the derivation of the scitaitific names 
and on the natural habitats and characters of the* plants. 

(5.) Botanists, foresters, nurserymen, and the timlxr trades should 
combine to put the nomenclature of timber-trees and their juoduct on 
a thoroughly scientific and businesslike footing. 


WHEAT MANURIAL TRIALS AT CANTERBURY 
AGRICULTURAL COLLEGE, SEASON 1925-26. 

M. J. Scott, BA., B Sc , A.T C , Canterbury Agncultural College, Lincoln. 

Up to the .season 1924-25 wheat manurial trials at Lincoln College 
were undertaken in conjunction with the Department of Agriculture, 
Christchurch, chiefly to find out the value of organic nitrogen as 
blood. During that time attention was mainly directed to methods 
of estimating yields, tkc., and when the Department took over the 
work of the Soils Impioveinent Committee it continued the work on 
blood. Readers are referred to the article by Messrs. Ward and 
Hudson — Wheat Manurial Tests in Canterbury " — published in this 
Journal for August, 1925, also to the article by Mr. Hudson on the 
1925--26 departmental experiments, which appeared in the issue for 
August last. In 1924-25 experimental work at the College was 
directed to the effect of (a) various quantities of the same kind of 
phosphate, and (b) the same quantities of different kinds of phosphate. 
This work was followed up in the 1925-26 season, and the results are 
recorded in the notes and data which follow. 

(A.) The application of various quantities of the same kind of 
phosphate, basic super Ixung used : The results from using 2 cwt. 
(average increase of 6-8 bushels per acre) and 3 cwt. (average increase 
of 9*5 bushels) over i cwt. per acre had been so striking that it was 
decided for the 1925-26 season to try 4 cwt, per acre. The results 
were quite a reversal of those of the previous sea.son. thus forcibly 
.stressing the point that seasonal variations are so dominant that all 
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experimental work must be carried on for many years before reliable 
information can be obtained. Details of the season's results are set 
out in Table i (preceding page). 

Super is the universally used wheat-manure, but in view of the 
fact that 3 cwt. per acre destroys the germination of turnip-seed it was 
thought rather risky to sow large amounts over big areas. One small 
plot was tried, however, and the germination carefully compared with 
that on a plot having i cwt. of basic super per acre. The results of 
germination counts were as follows, averages being taken from ninety 
counts on 6 ft. rows : — 


Average Number of Plants on 6 ft. 

Super, 4 cwt. .. .. 46*3 i 0*71. 

Basic super, i cwt. . . 46*6 i 0*74. 

Diference .. 0*3 ± I'Oi non-significant). 


(B.) A comparison of the yields from the same quantities of 
tricalcium phosphate supplied as (i) Walpole Island guano, (2) Ephos, 
(3) super, (4) basic super, (5) basic slag. An amount of 95 lb. of 
tricalcium phosphate per acre was applied in each case as shown in 
Table 2. 


Table 2, — Phosphates used in “ B Trials. 


Kind. 


Quality. 


.Amount of Manure 
required to supply 
95 lb. of Tncalaum 
Phosphate per Acre. 


Fincncs'^ — Per- 
centage pa*ismg 
through ioo*meah 
Sieve. 



Per Cent. 

lb. 

! 

Walpole Island guano 

. . ' 60 ' 

155 

1 62 

Ephos 

. ()0 i 

153 

75 

Super 

42 44 

224 

Water-soluble. 

Basic super . . 

3 '>- 3 « 

260 

: 68 

Basic slag . . 

• • , 3 '>- 3 '^ 

260 

i 72 


The results are shown in Table 3 (opposite page). 

Reference has been made elsewhere to the relationship between the 
variations in the number of sheaves per acre and the corresponding 
variations in the yield on differently manured plots in the same field. 
(See also Journal of Agricultural Science, Vol. xvi, No. 2, W. A. 
Mackenzie, note on a remarkable correlation between grain and straw 
obtained at Rothamsted.) This point is again strikingly brought 
out, and encourages the hope that wheat manurial trials of this nature 
may possibly be very much simplified in the future. 

Correlation coefficients between yields and numbers of sheaves are 
as follows : — 


Field. 



Correlation Coefficient. 

,39 

. 


+ 0-955 

-t 0-045 

15 A 


. . 

+ 0-924 

± 0-075 

15 



+ 0-947 

± 0 045 

25 

. 

• • 

+ 0-674 

± 0-202 


The 1925-26 season in Canterbury was of an abnormal character 
on account of the very heavy winter rains, and it may be expected 
that the current season's results will be a complete reversal of thos^,^ 
of last year. Reliable conclusions and explanations will be bettor , 
made in five or six years' time. ) 



Table 3 — Results with Different Kinds of Phosphates. 
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CATTLE-TICKS AND REDWATER. 

EXPERIMENTS INDICATE THE NEW ZEALAND TICK AS 
NON-CARRIER OF PIROPLASMOSIS. 

PiROPLASMOSis or redwater in cattle is a disease caused by a micro- 
scopic blood parasite which is carried from animal to animal by 
blood-sucking external parasites. In parts of Australia cattle are affected 
with Piroplasma bigeminum, and the disease commonly called redwater 
or Texas fever is carried by a tick, Margaropus annulatus var. australis. 
The latter differs in habits to a marked extent from our New Zealand 
cattle-tick, Haemaphysalis bispinosa, by attaching itself to one host 
throughout its growing stages, whereas the New Zealand tick, which 
requires three hosts, drops off one host to moult and then attacks a 
further host between moults until the adult stage is reached. 

Cattle attacked by the piroplasm may be acutely affected and die 
from an intense breakdown of blood-cells which makes the urine 
claret-coloured, or they may be more chronically affected and die 
from emaciation and anaemia. Young cattle bred in a district where 
ticks and piroplasmosis are present may gain a tolerance to the 
disease, and imported cattle may be given this tolerance by inoculation 
of the disease intentionally at the quarantine station. If the tick is 
eliminated from diseased herds there can be no transmission of disease 
from animal to animal, but the blood parasite does not die out in the 
affected animal, and with a new advent of tick redwater once more 
breaks out in an intensified form owing to lack of resistance of the 
younger stock. 

Piroplasmosis is not present in New Zealand, but it was considered 
necessary to clear up the point whether our cattle-tick might not act as 
a carrier should the disease ever reach this country. In order to obtain 
definite knowledge on this question an experimental investigation was 
undertaken, at the request of the New Zealand Department of Agri- 
culture, by Mr. John Legg, Queensland Government Veterinary Surgeon, 
at the Government Laboratony at Townsville, in that State. 

In his experimental work Mr. Legg was provided with a number 
of New Zealand cattle-ticks by this Department. These ticks were 
bred and at their different stages of growth fed by being allowed to 
engorge on the blood of infected animals. They were then allowed 
to go one step further in their life-cycle and were placed on animals 
free from disease. In no case was it found possible to transmit by 
this means the disease from affected to clean cattle. In control 
experiments, however, the clean cattle were later readily infected ex- 
perimentally Bulls from which infected blood was obtained were 
able to infect clean cattle at any time during the experiments, so that 
every opportunity was afforded the New ^aland tick to become a 
carrier of the disease. In the case of the Australian cattle-tick the 
blood parasite can be transmitted from the adult to the tick egg, and 
so to cattle in the young larvae hatching from the egg. Experimental 
work shows this not to be possible with the New Zealand tick. 

The important conclusions arrived ^t by Mr. Legg from his 
experimental work as to the non-carrying characteristic of the New 
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Zealand tick in connection with piroplasmosis are very satisfactory. 
Some further experimentation will be desirable, however, before they 
can be absolutely accepted, and we are in correspondence with Mr. Legg 
regarding this. Mr. Legg*s interest and valuable work in connection 
with the investigation have had the highest appreciation of the 
Department of Agriculture. 

An article on the subject of his investigation, contributed by Mr. 
Legg to the Australian Journal of Experimental Biology and Medical 
Science, Vol 3, part 4 (December, 1926), gives details of the ex- 
periments and results obtained. 

— C. 5 . M, Hopkirk, BJV,Sc,, Officer in Charge, Wallaceville 
Veterinary Laboratory. 


THE GROWTH OF PHORMIUM TENAX. 

G. Smerle, Kaihere, Hauraki i'lains. 

In order to determine the growth and age ol phormium-leaves the 
writer selected two varieties of healthy appearance, cut them by the 
side-leaf method on iith December, 1925, and counted the lea\'es on 
13th October, 1926. By the side-leaf method the three centre leaves 
of the plant are not cut, but are left in the tan to enable the plant to 
continue its growth All the leaves were marked as soon as they 
appeared in the centre, and indelible pencil was used to wTitt* the dates 
on the leaves. The (‘X])t‘rim(*ntal plants w('re growing wild in the 
swamp near the writer’s mill, and did not receive any cultivation or 
manuring. 

The experiment showed that the fan produces from live to eight 
leaves a t^ar, the average production here (Hauraki Plains) being six 
and a half leaves a year, and the age of the leaf from fifteen to 
twenty-tw’o months. The twenty-tw'o-months-old leaf is nearly dead, 
and for milling purposes w^ould be of very little value. A leaf of 
twelve months in many instances shows signs of old age, and it left 
longer uncut would give lighter and discoloured fibre. Especially in 
the tip of the leaf the fibre would be poorer than in a younger leaf. 
The leaf would be at its best for fibre-production at the age of ten to 
tw^elve months. 

By cutting with the hook every four years one gets from nine to 
eleven leaves to a fan. By this method of cutting the centre leaf is 
invariably lost in the stripping process, so there are only eight to ten 
leaves in four years from which fibre is obtained. 

Following are the results of the experiment in detail, the dates 
given referring to the appearance of the respective leaves- -one leaf 
in each case : — 

No. J fan : ist July, 1925 , 3rd October ; - — December ; 8th January, 1926 ; 
12th February ; loth April ; 30th May ; 12th July ; — October. Seven leaves m 
the twelvemonth between October, 1925, and October, 1926 

No. 2 fan : ist August, 1925 ; loth October ; loth November ; 8th December ; 
25th January, 1926; 25th March; 5th May; 8th July; loth October. Eight 
leaves in the twelvemonth, October to October. 

* For a full description of the side- leaf method see article “ Improvement of 
Phormium tenax for the Fibre Industry,” published in this Journal, June, 1923* 
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No. 3 fax^: 3rd July, i925^ ; 28th September*; 17th December; 25th January, 
1926 ; 27th March ; 7th May ; loth July ; — October. Six leaves in the 
twelvemonth ended October, 1926. 

No. 4 fan : 20th September, 1925 ; loth October ; 6th December ; 23rd 
January, 1926; 23rd March; 4th May; i6th July; — October. Six leaves 
in the twelvemonth ended October, 1926. 

No. 5 fan : 25th August, 1925 ; 9ih October ; — November ; 27th December ; 
I oth February, 1926; 23rd March ; 9th May ; 17th Julj'^ ; ist August. Seven 
leaves in twelvemonth ended August. 192O. 

No. 6 fan : loth July, 1925 ; 1st November ; 17th November ; 12th December ; 
25th January, 1926 ; loth August ; — October. Six leaves in twelvemonth 
ended October, 1926. 

No. 7 fan: 29th June, 1925, ist August; loth October; 4th December; 
2nd February, 1926 ; 12th April; iSthJune; — October. Five leaves in twelve- 
month ended October, 1926. 

No. 8 fan: 20th July, 1925; 10th October; — November; Oth Januar^^ 
1926; loth February;" ist April, 22nd May, 12th July; — October. Seven 
leaves in twelvemonth ended October, i92() 

No. 9 fan : 26th June, 1925 ; 2<)th September ; 8th October ; loth December ; 
17th January, 1926; 25th February; 12th April; 26th June, — October. Six 
leaves in twelvemonth ended October. 1920 

Another experiment was carried out on the growth in two years 
of a planted fan. This fan was planted on 8th October, 1924. Some ol 
its leaves are about 7|ft. long, and at time of writing there are two 
young fans with leaves from 3 ft. to 5 ft. in length. The leaves in 
this fan appeared as follows : — 

27th October, 1924*; roth Januarv, 1925*; 20th June*; 22nd August; 
— November; ist February, 1926; 2()th March; — May; 25th June; lolh 
August ; — September. Seven leaves in twelvemonth ended September, 1926. 

The best growing season for phormium on the Hauraki Plains-— and 
probably all over New Zealand— according to these experiments is from 
October to March inclusive ; from March to June growth is medium ; 
and the poorest season for growth is from June to October. 

♦Dead or dying at date of ubseiv^ation - r8th October, io20. 


National ArhoYeiniu . — The last annual report of the State I'orest Service states 
that the original area of 50 acres acquired for the establishment of the national 
aboretum at Rotorua has been extended by the acquisition of 20 acres of adjoining 
land. Stocks of about two hundred and tifty indigenous and exotic species are 
being raised in the Whakarewarewa Nursery for the arboretum, and the first 
instalment of specimens will be planted therein during the 1928 planting season. 
Every effort is being made to make the arboretum fully representative of the 
world's principal softwood utility and ornamental trees. 


Orchard Production . — The quantities of fruit produced by commercial orchards 
in New Zealand during the season ii)z$-‘2h are given by the Census and Statistics 
Office as follow's: Apples, 1,935,4^ bushels; pears, 179,207 bushels; peaches, 
105,171 bushels; nectarines, 15,007 bushels; apricots, 07,295 bushels; plums, 
54,332 bushels; cherries, 8,149 bushels; oranges, 5,649 bushels; lemons, 22,369 
bushels; quinces, 2,577 bushels. Walnuts, 1,394 bushels, and almonds, 11 bushels, 
are also returned. 

Want of drainage is indicated mainly by the herbage growing on the land, 
such as rushes, sedges, &c. Unless the primary soil conditions that produce 
these undesirable plant-growths are removed the agricultural value of the land 
will remain low'. 
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CHEESE-CRATE TESTS. 

DEVELOPMENT OF BALANCED CONSTRUCTION TO MINIMIZE 
BREAFvAGE DURING TRANSIT. 

A. R. Entrican, Engineer in Forest Products, and W. C. Ward, Forest 
Assistant, New Zealand State Forest Service. 

Complaints have been received from time to time relative to the 
damage to cheese which takes place in export service, due to the 
failure of the containers used. This article presents the results of 
tests made by the Forest Service on behalf of the Dairy Division of 
the Department of Agriculture, with the object of improving the 
serviceability of cheese-crates at present used in the export trade. 
The work carried out is similar to that described in the article entitled 
** Butter-box Tests,” published in the issue of this Journal for May 
last. 

The laboratory studies here described combine practical experience — 
which is a knowledge of the designs in use, of what timber is available, 
and of crate-manufacturing practice —with actual scientific tests made 
on the package itself, packed as in actual service and subjected 
to strains that approximate actual transportation conditions. 

The main purpose of the study was to develop a balanced and 
economical construction — that is, a crate which has enough strength 
in each part for the purpose for which it is intended, and no more 
strength in any part than is necessary to balance the avc^rage strength 
in any other part. The essential qualifications of an export cheese 
package are (i) that it be strong enough to stand up under exceptionally 
rough handling ; (2) that it be able to n*sist punctures from the comers 
or edges of other containers ; (3) that it occupy a minimum of space ; 
and (4) that it be diificult to open or close without special tools — a 
preventive of concealed pilfering. It is necessary to st^cure these 
four qualifications without a burdensome cost. 

Although the immediate purpose was to formulate a specification 
for a standard crate for the export trade, the scope of the work was 
extended to include a study of the various types of containers now 
in com.rnon use, and to provide data for the general instruction of 
crate manufacturers and users regarding certain fundamentals of crate 
design. The study may be still further extended at a later date to 
the investigation of other types of cheese-containers which appear to 
promise improvement upon existing packages. 

Material tested. 

STANDARD CRATE. 

The standard cheese-crate now in common use lor the export trade 
carries two cheeses weighing approximately 80 lb. each. The crate is 
an approximately cylindrical package, having two compartments, as 
shown in Fig. i. It is constructed of two ends and one centre-piece, 
with these twelve-sided single pieces connected together by twelve 
battens approximate!}^ 2 ^\ in. in length. 
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Most of the tests described in this report were made upon packages 
approximating to the foregoing standard, the length of aU the battens 
used being kept constant at 27 in. One small series of tests was made 
upon a crate designed to carry only one 80 lb. cheese. The battens 
of this crate are 13I in. in length. 

The distance between parallel sides of ends and centres was 
kept constant at 15 in. for both standard and single cheese-crates. 
In assembling the standard crates the directions of the grain in the 
two ends are placed at right angles, the grain of the centre running 
diagonally between that of the ends. Each batten in the standard 
crate is attached to each end and centre by two smooth wire nails, 
if in. long. The whole crate is reinforced by three 14 B.W.G. soft 
iron wires, fastened around the centre and each end by | in. staples 
driven into the ends and centre between all battens. 



I’lG. I. STANDARD EXPORT CRATE. 

Many failures or breakages in cheese-crates having been attributed 
to poor nailing and reinforcing, te.sts were accordingly made to deter- 
mine the effect of substituting cement-coated nails for smooth wire 
nails, and Rat nailed strapping and Acme flat nailless strapping in 
tension for the reinforcing-wire. 

'' MAT CRATE. 

As the standard crate is assembled and opened only with considerable 
difficulty, tests were made of other types of construction which apjjeared 
to minimize this disadvantage. One of these types— the mat 

crate— is shown in Figs. 2 and 3. Fig 3 shows a section of a mat " 
delivered from a stitching or fabricating machine and ready to be 
nailed to the ends and centres. The battens are held to the wooden 
hoops by means of staples. The crate is assembled by folding the mat 
Around the ends and centres, and placing another wooden hoop exactly 
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-over the hoop to which the battens are stitched. Nailing through the 
hoops is commenced in the centre of the mat, and each succeeding 
batten nailed, v/orking round to half-way, when the cheese is placed 
in position and the nailing completed. Fig. 2 shows the assembled 
^crate. 



FIG. 3 PORTION OF MAT CRATE, SHOWING BATTENS STITCHED TO HOOPS. 


“ CLKATED '' CRATE. 

Standard-sized and single cheese-crates similar to those shown in 
Figs. 4, 5, and 6 were also tested. These crates are constructed 
in two halves, which are assembled around the cheese or cheeses and 
fastened together by cleats at the ends and reinforced by Acme flat 
metal strapping, 

GENERAL. 

Five crates were tested to study each variable. The results in all 
-cases were consistent enough to give a reliable average based on this 
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number of tests. The recommendations of the Madison Forest Products 
Laboratory, U.S.A., were followed in the nailing and strapping of 
crates. Only 5D and 7D cement-coated nails were procurable from 
local stock. It was therefore necessary to use these in some cases 
where 6D would have proved more suitable. Plat iron nailed 
box-strapping, Jin. wide by 0*015 in. in thickness, and No. 14 B.W.G. 
iron wire, both of soft {i.e., annealed) metal, were used on crates bound 
with nailed or stapled bindings. Acme flat metal strapping, J in. by 
0‘0i8in. and gin. by 0*015 in., both of hard {i.e., unannealed) metal, 
were used on crates bound with nailless bindings. 

Note. — The size of cement-coated nails is expressed in pennies and desig- 
nated throughout this article by the letter D." The dimensions are as 
follows: 4 penny (4D), if in. long, 14 A.W. gauge; 5 penny (5D), li in. 
long, .\.W. gauge; 6 penny (6D), i J in. long, 13 A.W. gauge; 7 penny 
(7D), 2 4 * in. long, 12 J A.W. gauge. Cement-coated nails are designated by 
letters “ c.c.” 


Methods of Test. 

TESTS OF CRATES. 

The most practical method yet devised for testing wooden packages 
is the revolving-drum test. For this purpose the machine shown in 
Fig. 7 was installed by the Forest Service at ih timber-testing station 
maintained at the School of Engineering, Canterbury College, Christ- 
church. The drum is a hexagon-sided machine, and revolves slowly 
at a rate of i;i revolutions per minute^. The cratt* to be tested is 
packed with cheeses of ordinary weight, as in commercial service, and 



FIG. 7 . REVOLVING-DRUM BOX-TESTING MACHINE. 
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placed in the drum. In the drum are arranged a series of hazards 
which cause a crate to follow a regular cycle of drops, falling on battens, 
ends, and edges, and flatwise upon a projection similar to the comer 
of a box. These drops simulate the usual hazards of transportation. 
Each face of the drum is counted as one drop. 

To facilitate the recording of locations and character of failures 
the battens and ends of the crates were numbered. As the crate 
moves on from one drop to the next the obseiver notes the beginning 
of the failure of the weakest point of the construction, and follows its 
development and that of other weaknesses until the crate fails and 
spills its contents. The weak features of* the crate may be too few 
or too short nails, thin battens or ends, or insufficient reinforcement 
in certain parts. Such weaknesses are studied by the observer until 
he is able to build up a crate lia\ing equal strength in et^ery feature 
and capable of delivering its contents in the same condition as when 
first shipped. 

TKSTS OF REINFORCEMENTS. 

The mechanical tests of the bindings and fastenings were made at 
the Forest Service timber-testing station maintained at the School of 
Engineering, Auckland University College. 

Six tests of each type of reinforcement were made to determine 
the maximum tensile strength and percentage elongation of the metal 
used. As only the maximum tensile strength of the stapled-wire and 
nailed strapping was requiied, specimens were limited in length to 
10 in. between grips. In tension strapping a low percentage elonga- 
tion is necessary, and for this determination specimens 60 in. long 
between grips were tested. The speed of testing for all specimens was 
0-024 in. per minute. Self-aligning grips w^ere used throughout the 
work. 

Results of Tests. 

GENERAL. 

The results of the tests confirm the practical exjx^rience of shippers 
both in New Zealand and abroad. They prove conclusively that the 
standard export crate as at present assembled is an unbalanced 
construction. The outstanding features of the tests were the weakness 
of the nailing and the low margin of safety given by the battens for the 
safe carriage of the contents of the crate. 

Shippers and graders commonly remark upon both of these features. 
In practically every export shipment nails draw and protrude from 
crates, and where any laxity is displayed in the use of battens of any 
wood except beech, either below fin. in thickness or of an inferior 
quality, excessive splitting and breakage occur. This is easily under- 
stood. In handling, if slips occur, the tendency is for crates to fall 
diagonally, and thus strike the ground or other surface where battens 
are nailed to the ends. Nails and battens are theiefore called upon 
to absorb very high stresses. The use of a wire reinforcement roimd 
the ends and centres undoubtedly assists to absorb these stresses and 
to reduce the drawing of nails. The battens, however, tend to split, 
even with the best of reinforcement, and, strictly speaking, are too 
thin. The extent of these and other weaknes^s, and the measures 
necessary to minimize them, are clearly set out in the analysis of 
results of tests. 
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ANALYSIS OF RESULTS. 

The results of the tests are shown in a series of tables. A detailed 
description of the crates tested accompanies each table, which is 
confined as far as possible to the study of a single variable in design. 

For convenience in making analysis, and in comparing other 
designs, the white-pine crate, requiring 330 drops to cause failure and 
conforming to the following specification, is taken as 100 per cent. 

Battens — Twelve battens, each 27 in. long by 3} in. wide by f in. thick. 
Ends and centre — One piece, each twelve-sided, 15 in. between opposite 
parallel sides, by } in. thick. 

Nails — Two 5D cement-coated nails into each end and centre of battens. 
Reinforcement — Three 14 B.W.G wires fastened around ends and centre 
with one J in. staple between battens. 

This is the standard export crate with cement-coated nails 
substituted for smooth wire nails. 

EFFECT OF SUBSTITUTING CEMENT-COATED lOP SMOOTH WIRE NAILS 

Details of Crates tested. 

'Number of Nath Two nails into the centre and ends of each batten 
Reinforcement.— 14 B.W.G wires fastened around the centre and each end 
With one f in. staple between battens 

Table i. 


Timber. 

Type of NdiK. 

Size of ' 
Nails. 

' Number of 

1 Drops 

requirc<l to 

Relative Slrenfjth 
to Smooth-wire* 


spill 

' n.nk(l Cr.itP. 




Contents. 


White-pine . . . ' 

,, j 

Smooth wire 

5^ 

190 

1*00 

Cement-coated 

5l> 

330 

1*74 

Norway spruce 

Smooth wire 

7D 

IIQ 

I-OO 

Cement-coated 

7 J) 

210 

1-76 


Table i repre.sents the results of tests upon four groups of ciates 
nailed with ordinary and cement-coated nails. Crates manufactured 
from both Swedish spruce and New Zealaiid white-pine were used. 
The results were remarkably consistent, the cement-coated nailed crates 
of both species of wood showing a 75-pcr-cent. superiority o\cr those 
fastened with smooth wire nails. 

The method of failure of crates nailed with ordinary nails was 
typical of that which occurs in the export handling of cheese-crates. 
In all cases the nails tended to loosen earl}^ in the test, ultimately 
drawing where driven into the end grain and thus causing the 
ends to fail rapidly by splitting. This type of failure is illustrated 
in Fig. 8. It was sensibly reduced by the use of the cement-coated 
nails, which are recommended to shippers for both export and domestic 
service. The drawing of nails, in addition to weakening crates, also 
causes considerable damage to the clothes and hands of labourers. 
This is a serious disadvantage, largely eliminated by the use of cement- 
coated nails. 

Cement-coated nails are used almost universally by box-manufacturers 
in Canada and the United States of America, as they have a much higher 
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resistance to withdrawal than plain nncoated nails. The cement 
coating of the nail consists of various resinous gums mixed by a secret 
formula and put on the nails by a baking process. Though the makers 
do not claim that the nails are absolutely rust-proof, they do claim 
that nails thus treated will resist the effects of moisture from 20 to 
50 per cent, better than the uncoated wire nail. But it is when in use 
that the non-rusting quality is most evident. There is more coating 
on the nails than is actually necessary for holding-power. The heat 
caused by the friction in driving the nail softens the coating, and the 
surplus is forced towards the head, completely closing any opening ; 
this prevents the admission of moisture between the wood and the 
nail. Under similar conditions of use the life of a cement-coated nail 
will be about twice as long as that of an uncoated one. They are 
claimed to require less force to drive, as the softened coating forms a 
lubricant. The advantages to be gained by the use of cement-coated 



FIG. 8. TYPICAL FAILURE OF A CRATE NAILED WITH SMOOTH WIRE NAILS. 

The nails have loosened early in the test, ultimately drawing from the end 
grain and causing splitting of the ends 


nails arc so great that it is very desirable that they should be univer- 
sally adopted for boxing and crating work throughout New Zealand. 
Whereas a 2 in. cement-coated nail driven i|in. into the side grain 
of a piece of American pine required a force of 2261b. to withdraw it, 
a common nail under the same conditions was withdrawn with a force 
of only 106 lb. Complaints arc sometimes heard regarding their flow 
in the nailing-machines, but no real difficulties will be experienced if 
powdered soapstone is mixed with the nails and the pans of the 
machines are not filled too full. 

That cheese-producers have been alive to the poor holding-quality 
of the ordinary smooth wire nail is clear from the increasing use of 
barbed and twisted nails. While no tests were made of crates 
fastened with these nails, there is no doubt that they are superior to 
the ordinary smooth wire nail, although inferior to the cement-coated 
nail. 
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EFFECT OF VARYING SPECIES OF TIMBER USED. 

Details of Crates tested. 

Nailing . — Two 5D cement-coated nails into the centre and ends of each batten. 
Reinforcement . — 14 B.W.G. wires fastened around the centre and each end 
with one } in. staple between battens. 


Timber. 

Table 2. 

1 

j Number of Drops 

RelatiNe Strtugtb 

{ required to 

1 spill Contents. 

1 

to 

White-pine Crate. 

White-pine 

330 

1*00 

Beech 

546 

1*66 

Spruce . . 

lOT 

0-3T 

Hemlock 


0-30 

Insignis pine 

98 

0-30 


I 


Increasing the holding-power of the nails, however, caused them to 
shear through the ends of battens, allowing the end to again fail 
by splitting. Resistance to this type of failure by various woods in 
common use for cheese-crates is shown in Table 2. The crates 
manufactured from silver-beech, the wood of greatest density or specific 
gravity, gave the best results. On the other hand, although the four 
woods— white-pine, spruce, hemlock, and insignis pine— are of approxi- 
mately the same density, the serviceabilit}^ of the white-pine crates 
wa,s almost three times that of the other crates. This is probably 
accounted for by the fact that in white-pine there is little difference 
betv'een the density of the summer wood and spring wood. In the 
other three species this difference is more marked. 

At the same time it must be conceded that the quality of many 
white-pine crates commonly used is much below that of the specimens 



FIG. 9. TYPICAL FAILURE OF INFERIOR GRADE WHITE-PINE CRATE. 

Knots and diagonal grain have reduced the strength of the crate by over 
50 per cent. 
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tested. A group of such crates, tested to demonstrate the effect of 
quality of timber, in particular the effect of knots and diagonal and 
spiral grain, reduced the number of drops required to cause loss of 
contents to 128, thus showing a superiority of only 30 per cent, over the 
crates manufactured from the three other woods. 

In appearance the hemlock and spruce crates were superior to the 
white-pine crates, and especially to the insiignis-pine crates. The 
insignis-pine crate, indeed, was of inferior quality. Improved manu- 
facture would produce a more serviceable package. 


EFFECT OF VARYING SIZE OF NAILS USED. 

Details of Crates tested. 

Timber. — Norway spruce. 

Nathng. — Two nails into the centre and ends of each batten. 

Remforrement. — 14 B.W.G. wires fastened around the centre and each end 
with one } in. staple between battens. 


Table 3. 


Si2e of Nails. 


Type of Nails. 


5D Cement-coated 

7 ^ 

5D Smooth wire 

7D 


Number of Drops 
j required to spilJ 

1 Contents. i 

Relative Strength 
to Crates nailed 
with 5!) Nails. 

1 

j 

TOT 

1*00 

• 

210 

2*o8 

. 1 5 S 

T'OO 

. 1 110 

2*05 


Increased holding-power in nails also varies with their size. This 
is clearly indicated by Tabic 3, which again shows remarkable but not 
unexpected consistency in the gain in holding-power with length in both 
smooth and cement-coated nails of corresponding sizes. Increasing 
the length of i|in. nails (by | in., or 30 per cent.) to 2J in., according 
to these tests, increases the strength of spruce crates by over 100 per 
cent. In hemlock and insignis - pine crates a similar increase in 
.strength would be attained, but in white-pine and beech packages the 
percentage increase would be smaller owing to battens failing before 
the nails could develop their full .strength. 

EFFECT OF REINFORCING CRATES WITH WIRE BINDING NOT IN TENSION. 

Details of Crates tested. 

T imber, — Norway spruce. 

Nailing. — Two 7D c.c. nails into the centre and ends of each batten. 

Reinf or cement. B.W.G. wire fastened to crate with one Jin. staple 
between battens. 

Table 4. 


Number of ; NuinJ:>cr of Drops required ' Relative Streuath to 

Reinforcements. 1 to spill Contents. j Unreinforce^rate. 


3b I 1*00 

69 1 1*92 

210 i 5.83 


None 

2 

3 
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Wire bindings applied over battens and fastened by staples driven 
into the ends and centre between battens absorb a large part of the 
stresses which would otherwise be borne by the nails. While the wire 
is placed on by hand without the use of any stretching-machines, the 
method of attachment results in the binding being placed under 
considerable tension. The wire is placed around the crate and the 
ends firmly fixed to a batten. A staple is then driven over the wire 
between the battens, thus drawing the wire between the battens down 
so as to touch the ends. Fig. 8 illustrates this, and shows the 
grooving of the battens where the wire has bitten into them. 

The results of the tests set out in Table 4 show that two bindings 
placed over the ends almost double the strength of the package, while 
three bindings placed over both the ends and the centre increase the 
strength of the package six times. 



FIG. 10 TVrrCAL FAILURE OF TVVO-WIRKD CRATC 

The unreinforcod central battens quickly bi Ige and break. 

The unwired crate failed, by nails pulling through the ends of 
battens, allowing the ends to split. Applying two wires at the ends 
delayed this type of failure. The first weakness to develop was the 
drawing of nails at the centre, since a crate falling diagonally on an 
edge causes battens to act as slender columns eccentrically loaded 
at the ends. These, therefore, tend to bulge and break at the centre 
of their length. Immediately the centre became loose the crate 
skewed, the ends of battens again pulling through the nails. This is 
well illustrated in Fig. 10. A third wire applied at the centre effectivel}' 
eliminated the weakness of the two - wired crate, the final failure 
occurring by battens breaking across the grain. The efficient stapling 
of the wire bindings is essential if the full strength of this type of 
construction is to be developed. 

The superiority of the three- wired over the two- wired crate has long 
been known to the industry in various districts. In some, however. 
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there has been objection voiced to the third wire. The foregoing tests 
do not support the objections. An alternative has been proposed 
in one district to substitute a longer nail in the centre for the short 
nail together with the wire binding. With smooth wire nails this 
alternative would give almost as good results, but both constructions 
are unsatisfactory, as the smooth wire nails pull easily, causing the 
crate to fail rapidly and also causing damage to the clothes and 
hands of labourers. In the cement-coated nailed crates the superiority 
of the three-wired over the two-wired packages is very marked and 
clearly economical. 

EFFECT OF REINFORCING CRATES WITH FLAT METAL NAILED STRAPPING 

NOT IN TENSION. 

Details of Crates tested. 

Timber . — New Zealand white-pine. 

Nailing. — 5D cement-coated nails. 

Bein for cement . — J in. fiat metal nailed straps fastened around centre and 
each end of crate. 

Table 5. 

I Addiuonal NaiL I Number of Drops Rda live Strength 
Nails per Batten. ( holding Strapping to ; required to spill to Unrcinforced 
I Battens. I Contents. Crate. 


Two 5D ; . Uiireinforced . . 57 

One 5D . . Two 5D . . 291 

One 5D . . One 5D . . 328 

Two 5!) . . One 5I) . . 423 

The poor finished appearance of the wire reinforcement, together 
with the damage caused to the clothes and hands of labourers, 
warranted the study of promi.sing substitutes. The results of a series 
of tests upon crates reinforced with flat-nailed strapping are shown 
in Table 5. The finished appearance of this reinforcement is certainly 
good, as depicted in Fig. i. It has the added merit of being more easily 
applied, but the crate is somewhat more diflicult to open for weighing 
and inspection. The strapping, too, is more likely to tear or break 
between battens, causing damage to the clothes and hands of labourers, 
as in the case of wired crates. In nearly all crates in these groups 
one or moie straps broke in this manner. 

Efforts were made to secure the flat-nailed strapping in a manner 
similar to the wire binding— that is, by nails driven into the ends and 
centre between battens. This method of attachment proved a failure, 
due to the strap splitting away from the nails while driving, thus 
causing the strapping to break soon after the commencement of the 
test. The method of attachment finally developed consisted of applying 
the flat strapping without tension, merely driving the nails through 
the strapping and the battens into the ends. Fastening the battens 
to the ends and centre by one nail and the strapping to the battens 
by one nail gave a construction equivalent to that of the three-wired 
crate, in which the battens are attached by two nails and a wire 
binding applied over the battens. It has the added merit of eliminating 
the use of over forty staples per crate. The results of the tests, as would 
be expected, were the same as for the three-wired crates. 


1*00 

. 5-11 

576 

7*43 
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The strongest package, using this type of reinforcement, was 
assembled by using two nails per batten and affixing the strap with 
an additional nail through the strap into each batten. The extra 
strength was due solely to the extra nail. On the other hand, more 
than one nail per batten driven through the strap caused it to break 
€arly in the test, due to the reduction in the effective cross-section of 
the metal. 

COMPARISON OF DIFFERENT TYPES OF REINFORCEMENT. 

Details of Crates tested. 

Timber . — Norway spruce. 

Nailing . — ^Two 5D c.c. nails into centre and ends of each batten. 

Reinforcement . — Wire without tension 14 B.W.G. wires fastened around 
the centre and each end with one | in. staple between battens. 

Strapping without tension : J in. flat nailed strapping fixed around the centre 
and each end with one 5D cement-coated nail per batten. 

Strapping with tension : J in. by o*oi8 in. Acme flat strapping placed around 
the centre and each end and kept in position with four staples per strap. 

Table 6. 


Type of Rtiiiforc<'mrnt. 

. Number of Droi>s 

I requited lo vpill 
Contents 

Relative S'rength lo 
\\ irf d Crate 

Wire 

. lOI 

1-00 

Flat nailed strapping 

. 12Q 

1-28 

\cme strapping . . 

182 

I -So 


The tension type of nailless flat metal strapping was also studied 
as a suitable substitute for wire bindings (Table 0). Acme unanneciled 
metal strapping was applied under tension over the nail-heads at the 
<mds and centre, and kept in position by means of staples driven over 
the strapping into the battens. It proved the most effective t^pe of 
.•end and centre reinforcement, crates fastened in this manner being 
■considerably stronger than both the wired and nailed strapped packages. 
The failure in the three types of crates was substantially the same, 
the rate at which the various weaknesses develo]>ed being retarded 
in the case of the stronger containers. The ultimate failure was in 
all cases due to the breaking of one or more win* bindings, nailed 
strapping, or Acme nailless strapping. 

Although applied under tension the nailless strapping requires to 
be held in position by staples, tS:c., otherwise the skewing of the crate 
and the tendency of the strapping between battens to catch and tear 
upon projections is apt to loosen the reinforcement, allowing it to slip 
off over the ends. Any size less than that used in the tests would give 
much poorer results. 

Just as the nailed strapped crates were more difficult to open and 
close for weighing and inspection than the* wired crates, so those 
reinforced with Acme nailless strapping were at a still greater 
disadvantage in this respect. Whereas the wire binding and nailed 
strapping may be used again after the opening of the crates, the Acme 
strapping must be replaced by new strappings. 
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COMPARISON OF DIFFERENT TYPES OF CRATE-CONSTRUCTION. 


Details of Crates tested. 
Standard. Mat Type. 

Timber . . . , N.Z. white-pine Spruce 

Nailing per batten . . Two 5D c.c. . . One 7D c.c. 

Number and thickness 

of battens . . Twelve f in. . . Sixteen J in. 

Reinforcement . . 14 B.W.G. wires Gum hoops 

Ends . . . . Single piece . . Single piece 

Table 7. 


Clcated Type. 

N.Z. white-pine. 

Three 5D c.c. 

Ten t iP* 

J in. by o*oi8 in. straps. 
Two piece fastened with 
cleats. 


Typt* of Crate. 


Standard 

Cleated one-cheese 
Cleated two-chec.se 
M at- construction 


Number of Drops] 

Relative 

required to j 

Strength to 

spill Contents. 

Standard Crate. 

330 

I-OO 

835 ; 

2*.53 

286 1 

0-87 

93 : 

0*28 


Reference has already been made to the difficulty of opening and 
closing standard chec'se-crates lor weighing and inspection. Four per 
cent, of all crates are opimed and closed, both in New Zt^aland and 
abroad, for the purpose of verifying weights, (Sec. This represents the 
opening and closing of one cratc' in every twelve ; and since each crate 
.so dealt with occupies a man’s time on the average for fifteen minutes 
the difficulty is a very rt‘al oik'. Improving this feature of crate design 
will further reduce the original cost of assembly at the factory and 
enhance the value of the used crate. 

Two types of crate thought to offer a .solution of the difficulty were 
tested (Table 7). The mat ty^x- shown in Figs. 2 and 11 gave poor 



FIG. II. TYPICAL FAILURE OF A MAT CRATE. 

The gum hoops have, first split, exposing the thin spruce battens, which then 
rapidly break. 
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results. These were not unexpected. The gum wooden hoops reinforcing 
the ends and centre were of insufficient strength, though they effectively 
protected the battens before they themselves split to pieces. The 
substitution of flat n etal strapping for the wooden hoops would 
probably improve the package. It certainly has some promise for 
the export trade. 

The cleated type of crate shown in Figs. 4, 5, and 12 gave results 
slightly lower than those displayed by the standard wired crate with 
cement-coated nails. It is, however, easier to assemble, and to open 
and close for inspection, and has, in addition, a higher salvage value 
than the wired crate. While it requires less timber for its manufacture, 
more nails are necessary. This disadvantage, however, is offset by 
the fact that no staples are used, and that only two Acme flat straps 
are used in place of the three wire bindings. This type of binding 
bends the battens in towards the cheese, and to prevent any possibility 
of their touching the produce the diameter of this crate is increased 
by i in. 



FIG. 12, TYPICAT. FAILOKE OF A CLEATED TWO-CHEESE CRATE 

The majority of the batlen.s have broken away from one end, allowing the 
end to almost break away from the crate 

The method of failure was much the same as in the wired crates. 
It was noticeable, however, that the ends of the cleats absorbed a 
large portion of the stresses caused by the various drops in the machine. 
A study of cheese-crates in actual service was made in order to study 
a similar effect on the wired crates. A number of factories assemble 
their crates, having the ends of the battens about I in. away from the 
edge of the ends, as shown in Fig. 13 a, instead of the usual practice 
as in Fig, 13 b. Accordingly, when a crate falls diagonally on to an 
edge, the end is often the first member of the crate to take the shock. 
In such cases there is a tendency for the nails in the end of the batten 
to compress the wood of the battens towards the centre, as in 
Fig. 13 a ^ This weakness, however, is not as serious as that which 
develops in the crate of ordinary construction, in which the end of 

8—Ag. louraal. 




34 


N.Z. JOURNAL OF AGRICULTURE. 


JAN. ao, 1927. 



FIG. 13. SHOWING EFFECT OF DIFFERENT METHODS OF ATTACHING BATTENS TO 

ENDS OF CRATE. 

(a) End of batten kept away from end of crate ; (6) end of batten flush with 
end of crate ; (a^) after diagonal fall on to edge of crate the end is hit first, tending 
merely to loosen nail in batten ; (6^) after diagonal fall batten hit first, tending 
to pull nail right through end of batten 


the batten is the first member of the crate to take the shock in a fall 
diagonally on to an edge. Here the ends tend to pull the nail through 
the end of the batten, as in Fig. 13 Zi*. 

Other things being equal, attaching the ends of battens away from 
the ends would appear to be the better ])ractice. An examination 



FIG. 14. TYPICAL FAILURE OF A CLEATED SINGLE-CHEESE CRATE. 

The cleats and battens have pulled completely from one end, thus exposing 
the cheese. 
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of several hundred crates, however, indicated that with a smaller thick- 
ness of the end to nail into the nailing was decidedly poorer, there 
being a greater tendency to split battens and ends. 

Some of the field studies of crates in actual service also suggested 
that the weight of the standard crates holding two cheeses, approxi- 
mating to 175 lb., was too great for ease of handling. This did not 
obtain where mechanical handling equipment was in use. A series of 
tests was accordingly made, using a cleated type of crate holding 
only one 80 lb. cheese, as in Figs. 6 and 14. This proved to be 
the most serviceable and balanced crate tested, being approximately 
two and a half times as strong as the standard wired crate with 
cement-coated nails. It is admittedly slightly more expensive in 
comparison with the two-cheese size. This will probably militate 
against its adoption. 

Whether the cleated type of crate is adaptable to export conditions 
is questionable. Crates awaiting export are at present piled on their 
ends. With cleated crates greater care would require to be taken in 
stacking. Piling on their sides, as in shipment by boat, would effec- 
tively remove this difficulty. At various ports, too, crates are moved on 
their ends along gravity conveyers. These would again require greater 
care in the handling of the cleated crate. The branding of the ends, 
although presenting some difficulty, is not by any means an insur- 
mountable obstacle to the general adoption of the package. 

EFFECT OF VARYING THICKNESS OF BATTENS. 

Details of Crates tested 

Size of Nails. — J in. and J in. battens : 5D cement-coated nails in. and 
^ in. battens : 7D cement-coated nails. 

Number of Nails. — ^Ten-sided crates : Three nails into centre and ends of each 
batten. Twelve-sided crates : Two nails into centre and ends of each bat ten 

Reinforcement. — Standard crate ; 14 B.W.G. wires fastened to centre and each 
end with one } in. staple between battens. Cleated crate : Two J in. Acme straps 
placed around crate 5 in. each side of centre. 

Ends and Centre. — Standard crate : Single piece, f in. thick. Cleated crate .* 
Ends two-piece, } in. thick, fastened together with two cleats, 2 in. by J in., affixed 
with twelve 5D c.c. nails per cleat ; centres fastened together with one dowel. 

TahU 8. 


Thickiitss. of 
Battens. ' 


Timber. 


J in. j White-pine 

iV in. I 

i in. I 


fin. 
i in. 


iin. 
I in. 


Beech 


Sl\le of Crate. 

Standard 

Cleated 

Standard 


Number of 

' Number of 

1 Drops 
j requiied lo 
' ^pill 

Relative Strength 

BatUns. 

to Tlun Battens. 


Conti nti. 

.. 

12 

330 

I-OO 

12 

513 

i-5(> 

12 

623 

1-89 

10 

280 

1*00 

10 

545 

1 

1-95 

12 

! 193 

l-OO 

12 

j 4.30 

2-22 

12 

i 265 

1*00 


1 54^ 

2 *06 
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Throughout the foregoing series of tests constant reference has 
been made to the questionable thickness of battens used. As showiii 
in Table 8 a comprehensive study was made of this feature of cratfe*- 
construction, forty-five crates of different woods and different types 
being tested to destruction. The tests indicate that unless battens 
are supplied to a strict specification, ^ in. material is very preferable 
to the fin. material in common use. This applies only to white-pine, 
hemlock, spruce, and insignis pine. The silver-beech battens fin. 
thick give a crate stronger than A in. white-pine. * Increasing the 
thickness of battens from fin. to fin., or 33/, per cent., consistently 
resulted in a loo-j^er-cent. increase in the strength of the crates. 

EFFECT OF ALTERING NUMBER OF BATTENS. 

Details of Crates tested. 

Timber. — New Zealand white-pine. 

Sine of Nails. — | in. battens : 5I) cement-coated nails. J in. battens : 7D 
cement-coated nails. 

Number of Nails. — Ten-sided crates . Three nails into centre and ends rd each 
batten. Twelve- sided crates : Two nails into centre and ends of each batten. 

Reinforcement.— -SiandaLtd crate : 14 B.W.(i. wires fastened to centre and each 
end with one J in. staple between battens. Cleated crate : Two J in. Acme straps 
placed around crate 5 in. each side of the centre. 

Ends and Centres. — Standard crate : Single piece, J m. thick. Cleated crate : 
Ends two-piece, J in. thick, fastened together with two 2 in. bv | in. cleats, affixed 
with twelve 5D cement-coated nails per cleat ; centres fastened together with one 
dowel. 

Table g. 


Number of 



style of Crate. 


NutnbcT of 
Battens. 

Thicknes*- of 
Battens. 

Dr 0 pis 
required to 
spill 

Relative Strength 
toTwcKe-sideci 
Crate. 






1 

Contents, 


Standard 





1 in. 

330 

l-oo 

- 




10 

i in. 

’80 

0 -H 5 


. . 



I i 

1 

i in. 

623 

1 1*00 


• • 



10 

1 in. 

‘545 

j 0 -Hy 

Cleated 




i 

12 

i 1 • 

1 J in 

430 

1 I-OvO 





10 

i in. 


I 1-48 

— 

_ - 








In developing the cleated cheese-crates it was considered that 
greater strength might be obtained by decreasing the number of 
battens, thus reducing their tendency to break across the grain. The 
work was further extended to inclu^ the standard wired crates. In 
all, three sets comprising six different groups of crates were tested. In 
CMh set a reduction of battens from twelve to ten was made, the 
width of the battens in the latter case being increased by an amount 
sufficient to make the total air-.space between battens the same in 
both the ten- and twelve-sided crates. The diameters of the ends 
and centres were kept constant in all cases. 

The results are shown in Table 9. It was found with the standanl 
wired crate that decreasing the number of battens as stated resulted 
in a 14-per-cent, decrease in the strength of the crate, due to tte 
more frequent splitting of wider battens. With the cleated - style 
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crates, however, the opposite result occurred, the reduction in the 
number of battens resulting in a 48-per-cent, increase in the crate- 
strength. This was probably due to the method of reinforcement. 
The Acme straps, which are drawn very tightly around the crate, 
reduce the splitting tendency of the wide battens. The tendency of 
the battens to break across the grain, too, is reduced by increasing 
the width of the battens. A stronger crate is thus developed. 

EFFECT OF INXREASING NUMBER OF NAILS. 

Details of Crates tested. 

Types of Crate. — Standard two-cheese crate and cleated one-cheese crate. 

Reinforcement. — Standard type : 14 B.W.G. wires fastened to the centre and 
each end with one f in. staple between battens. Cleated type : One J in. Acme 
strap placed around centre of crate. 

Ends. — Standard type : Single piece, { in. thick. Cleated type ; Two-piece, 
J in. thick, fastened together with two 2 in. by J in. cleats, affixed with twelve 
5D cement-coated nails per cleat. 

Number of Battens. — Standard type : Twelve. Cleated type : Ten. 

Table 10. 




1 


Number of 


N&ifs per Batten. 

Type 01 Crate. 

' Timber. 

Thickness of 
Battens. 

Drops 
required to 

Relative Stiength 
to Crates with 



! 

spill 

Contents. 

fe^^cr Nails. 




One 5D c.c. . . 

Standard . . 

Norway spruce 

in. 

gr> 

1*00 

Two 50 c.c, . . 

.. .. 

- 

S in. 

lOI 

1*05 

One 7D s.w. . . 

.. 

1 

.. 1 

1 % in 

5 *' 1 

I'OO 

Two 7I) .s.w. . . 



1 >n 

; 

2-12 

Two 7D c.c. . . 


\N‘hite-pinc i 

f i in. 

<>^3 

1*00 

Three 7D c c. 

.. 

1 

i in. 

<>20 

1-48 

Two 5D c.c, , . 

Cleated . . 

j 

8 in. 

270 1 

^35 ; 

I‘00 

Three 5D c.c. 

>. 

; \ i 

1 >n. 

309 


During the course of the study various sets of tests were carried 
out on similarly constructed crates, with varying numbers of nails 
holding the battens to the centres and ends of the crates (Table 10). 
In all, comparative figures are available for four sets of tests, com- 
prising in all eight groups of crates. As already indicated, nailing 
has a decided influence on the strength of cheese-crates. 

With one set of spruce crates too small nails were employed, and in 
consequence the increased strength due to increased nailing was not 
marked. Using nails of a more suitable size, although of the smooth 
wire type, a further set of spruce crates developed a loo-per-ccnt. 
increase in strength for the use of two nails in place of one. Similarly, 
a 50-per-cent, increase in the nailing of a white-pine crate resulted in 
a 48-per-cent, increase in the strength of the crate. The most marked 
increase occurred in the cleated-type one-cheese crate. 'With this 
type a 50-per-cent, increase in nailing resulted in an increase of over 
200 per cent, in the strength of the crate. This was due to the lower 
weight per nail ratio and the more balanced construction of this 
package. 
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Conelusions. 

The results of the foregoing studies may be summarized as 
follows : — 

(i.) The export crate as at present designed is an unbalanced 
container. 

(2.) The use of cement-coated nails is essential if an economical 
and balanced package is to be designed. 

(3.) A suitable-sized nail should be used for each species of wood— 
4D for silver -beech, 5D for white-pine, and 6D for insignis pine, 
hemlock, and spruce. 

(4.) Silver-beech, white-pine, spruce, insignis pine, and hemlock 
rank in this order in snitability for cheese-crates where carrying- 
qualities are con‘^idered. 

{5.) Flat strapping and wire binding applied with or without 
tension are both of great value as a reinforcement for crates. 

(6.) Resistance to loss ot contents increases with the number of 
bindings used. 

(7.) Tension-applied nailless strapping, flat-nailed strapping, and 
wire binding rank in this order in strength as crate reinforcements. 

(8.) The cleated and mat-construction crates offer possibilities for 
export service, and further exj)erimcntal shipments should be for- 
warded abroad for studj^ and comment. 

(9.) Battens, | in. thick, of white-pine, insignis pine, hemlock, and 
spruce are dangerously thin unless supplied under a rigid sfX'cifica- 
tion ; otherwise a thickness of li in. is recommended. Battens, |in. 
thick, of silver-beech make a very strong crate. 

(10.) A crate that could be opened and closed more readily for 
inspection purposes would be a decided advantage, and it is hoped 
later to evolve a design embodying this feature. The subject generally 
is by no means finalized at the present stage. 

Recommendations for Standard Crate. 

Having consideration to the various factors involved, the Forest 
Service recommends the use of one standard type of crate for the export 
trade. It can be manufactured from any of the timbers in use —beech, 
white-pine, insignis pine, hemlock, or spruce. It consists essentiallj'^ 
of twelve-sided one-piece ends and centre, I in. thick and 15 in. 
between parallel sides; battens, 27^ in. long by 3 in. to 3 Jin. wide 
and not less than 3 in. thick if constructed of white-pine, insignis pine, 
hemlock, or spruce, and not less than in. thick if manufactured of 
silver-beech ; two cement-coated nails through ends and centres of 
battens ; and an approved type of metal binding applied around each 
end and centre. This crate is much stronger than the present standard 
export package, and, further, is a more attractive container. 

A detailed specification for this crate follows : — 

SPECIFICATION FOR STANDARD METAL-BOUND CHEESE-CRATE FOR EXPORT. 

Section A : General. 

(I.) Definition : The crate as herein specified shall be known as the 
** Standard Metal-bound Cheese-crate — Export T3rpe.’' 
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Section B : Timber, 

(2 ] Woods used : The following timbers shall be admitted under this 
specification : \Miite-pine {Podocarpus dacrydioides) , silver-beech (Nothofagus 
Mcmiesii), insignis pine (Pinus radiata), western hemlock {Tsuga heterophylla) , 
spruce (Picea exoelsa), and other timbers approved by the Forest Service. 

(3.) Material : (a.) The battens and ends shall be well manufactured, and 
shall be cut true to size. All defects in the timber which materially lessen the 
strength of the part, or expose contents to damage, or interfere with proper 
nailing, shall be prohibited, (b.) The wood shall be thoroughly seasoned, and 
shall have a moisture content of not less than 12 per cent, nor more than 
18 per cent., based on the weight of the wood after oven-drying to a constant 
weight. 

(4.) Dimensions : (a.) Battens shall be 27J in. long, not less than 3 in. nor 
more than 3J in. wide, and shall be not less than J in. thick for white-pine, 
insignis pine, hemlock, and spruce boards, and not less than /jj in. thick for 
silver-beech boards ; the ends shall be twelve-sided, 15 in. wide between opposite 
sides, and } in. thick, {b ) The variation in thickness of the boards above or 
below the thickness specified shall be not more than <<*5 in., and this variation 
below the specified thickness shall not extend over more than 10 per cent, of the 
face of that particular board. 

{5. Width of parts : (a.) Battens, ends, and centres shall be of single-piece 
material. (b.) Matched and glued or lock-jointed boards shall be regarded as 
single pieces. No end or centre shall consist of more than three boards so 
joined. 

(fi.) Jointing : (a.) Matched and glued ends or centres shall in addition be 
fastened with not less than two galvanized corrugated fasteners, i in. by ^ in. 
per joint, {b.) The edges of all battens shall be rounded or chamfered along 
their entire length on one side 

(7.) Surfacing : The outside surface of the battens and tops may be fine- 
sawn or veneered finish : otherwise they shall be smooth-planed. 

(8.) The grain of the two ends shall be at right angles to one another, and 
the ^ain of the centre midway between the two. 


Section C t Nailing. 

(9.) Nailing schedule: (a.) in. cement-coated nails shall be used when 
driving iAto whitc pine, i7, in. cement-coated nails when driving into insignis 
pine, hemlock, and spruce, and in. cement-coated nails when driving into 
beech ends, (b.) Nails shall be driven flush, {c.) Each batten shall be attached 
to each end and centre by two nails. 


Section D : Metal Binding. 

(lo.l Metal : (a.) Flat nailed strapping or stapled wire binding shall be of 
soft metal, and shall have a maximum temsile strength of approximately 
50,000 lb. per square inch. (6.) Tension-applied nailless metal binding shall be 
of hard unannealed metal, and shall have a maximum tensile strength of 
approximately 84,000 lb. to the square inch, (c.) The binding shall be galvanized 
or otherwise treated to protect agaiast rust. 

(II.) The ends of tension-applied nailless bindings shall be fastened in such 
a manner that the joint shall have a breaking- strength of not less than 75 per 
cent, of the ultimate strength of the binding. 

(12.) Size of binding : The metal binding shall be not le.ss than J in. in 
width by o*oi8 in. thickness or of eijuivalent cross-sectional area. 

(13.) Application : {a.) Three bindings shall be used per crate, placed around 
the ends and centre, and covering the nails driven through the battens into the 
ends and centre. (6.) Each nail^ strapping shall be fastened to the crate with 
twelve nails, one nail being driven centrally through each batten, (c.) Each 
wire binding applied without tension shall be fasten^ to the crate with twelve 
staples, one staple being driven into the end or centre between all battens. 
{d.) Each tension-applied binding shall be kept in position on the crate with four 
staples per binding driven into the battens over the binding. 
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COMMON AND BOTANICAL NAMES OF TIMBERS MENTIONED IN THIS 

ARTICLE. 


Common Name. 
White-pine 
Insignis pine 
Silver-beech 
Norway spruce 
Sitka spruce 
Hemlock . . 
Gum 


Botanical Name. 
Podocarpus dacrydtoides . » 
Pinus radiata . . 
Nothofagus Menztesii 
Picea excelsa . . 

Picea sitchensis 
Tsuga heterophylla 
Liquidambar stryaciflua . . 


Country of Growth. 
New Zealand. 


Scandinavia. 

Pacific Coast of North America. 
Pacific Coast of North America. 
North America. 


Paper Method of Weed-control . — In tree nurseries of the State Forest Service 
last year trials were initiated with Pabco-Thermogen paper mulch a.s a weed-reducer. 
Results were, on the whole, unsatisfactory (states the annual report of the 
Service) ; in most cases the efficacy of the mulch in smothering weeds was lost 
by the impossibility of fixing the paper so as to adhere closely to the ground. The 
effect of the mulch on plant-growth varied — in one case seedlings touching the 
paper appeared to be burnt/' while better plant-growth was observed in some 
lines treated with mulch. Generally speaking, howe\*er, no great difference in 
growth was found. Soil analysis made showed that no " souring " of the soil was 
produced by the application of the mulch in the lines. 


Pasteurizing Milk for Cheesemaking . — Daring the dairying season of 1925-26 
the quantity of cheese made in factories equipped with pasteurizing plants 
equalled 76 per cent, of the total output of the Dominion, as against 69 per 
cent, for the preceding season. 


Correction , — In the C.O.R. list published in the Journal for November last 
the mature Jersey cow Woodlands Gipsy, with a record of 651-41 lb. butterfat, 
was inadvertently entered as tested by J. G. Morgan, Ngawapurua. This should 
have been S. G. Morgan, Woodville. 
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TESTING OF PUREBRED DAIRY COWS. 

DECEMBER CERTIFICATE-OF-RECORD LIST. 

Dairy Division. 

The appended list gives details of performance of cows which received 
certificates during December, 1926. It will be noted that several specially 
goo I records among the several breeds are included, althougli no changes 
in class-leaderships have been made. 


LIST OF RECORDS. 

* Cow millced three times daily during whole lactation period, t Milked three times daily during part of period. 


Name of Cow and Class. 

Tested by 

Age at 
Start 

Sf 1 

Yield for Season. 

of 

Test. 

0 

Days. 

Milk. 

Fat. 

Junior Two- year-old. 

JERSEYS. 

j 

Yrs. dys. 

lb. 


1 lb. 

lb. 

Croydon Princess May 

; W. Crosby, Waipuku 

1 

355 

240-5 

3^^5 

1 9,2130 

575-.38 

Pencarrow Carnation 

j R. S. Tuck, Waharoa 

2 

35 

244*0 

3^^5 

11,185-4 1 

541-99 

Falconite Pansy* 

1 G E. Yelchich, Waiuku . . 

1 2 

64 246*9 

365 

10,004*2 

528-25 

Men vale Hope 

1 A R. (iudopp, New' Ply- 

2 

18 242*3 

365 

8,^C)0*5 1 510-62 

Lucifera 

1 mouth 

j Mrs, A. lianks and Son, 

I 

267 

240*5 

3^‘5 

1 

9,4()0*8 

1 492*93 

Woodstock Bracelet 

Kiwitea 

Mrs, A. Banks and Son, 

I 

340 240*5 

305 

1 

i «.S33--2 

1 

i 401*28 

Silverstream Tui 

Kiwntea 

G. B. Hull. Silverstream . . 

; 2 

I 

240-6 

352; 

1 1 

i ^.533*3 1485*18 

Alfalfa Magnet 

R. S. Tuck, Waharoa 

1 

351 

240*5 

365 

1 8,358*151473*78 

Oxford Lily 

R. S. Tuck, Waharoa 

, T 

343 

240*5 

3^5' 

3<i5: 

1 8,668-7 

: 470*26 

Woodstock Jenny . . 

Mrs A. Banks and Son, 

1 2 

13 241 8 

<),8o6-o 

' 461 '(3o 

j 456-93 

Silverstream Erica . . 

Kiwitea 

G. B. Hull, Silverstream . . 

i 

1 I 

343 *240*5 

364 

j 

1 7.457-2 

Merrie Meade Nocturne 

H. C. Grierson, Papatoetoe 

1 7 

17 

.242-2 

, 3f>5 

8 ,qio -9 

456-13 

Glenavon Heroine . . 

J. Townsend, Puni 

' 2 

04, 246*0 

328 

9.547-8 

446*84 

Coniston Gazelle 

R. Waterhouse, Papakura 

; I 

2251240*5 

365 

6.558-2 

440*73 

Ngahiwi Eminent Trea- 

W. J. Freeth, Waitara 

i I 

3321240*5 

3^\5 

7,066-7 

435*43 

sure 

Middlewood Rosary 

Kilgour Sisters, Kiwitea . . 

! 1 

344 

240*5| 

365 

: ('6752*7 

1 

427-64 

Woodstock Hopeful 

Mrs. A. Banks and Son. 

2 

22 

242*7! 

3^>5 

, 7.137*9 

420-13 

Te Ante Thistle 

Kiwitea 

W. T. Williams, Pukehou 

I 

292 

240*5] 

363! 

! 6,960*8 j 

418-40 

Collingwood Per- 

Hellyer Estate, Dunedin . , 

i ’ 

b5 

247-0; 

302: 

7.714*6 

415*44 

fection 

Almadale Jewel 

R, S. Tuck, Waharoa 

1 

I 

363 

240*5! 

3^>5 

6.856-3 

406*61 

Lady Buttercup 
Ladybird's Pauline .. 

J. Quinn, Drury 

' I 

351 

240*5 

! 365 

' 6.736*2 

.397*91 

R. E. Clements. Dargaville 

2 

32 

243*7 

! 3 <\'> 

5,196-2 

371-18 

Mountain View Mer- 

' A. Hamlin, Tangiteroria . . 

' 2 

Ol 

246*6 

1 3<‘5 

8,131*8 

355-42 

maid 

Cioldfield's Nancy .. 

W. Muir, Waihi . . 

, 2 

3 ^^ 

243*1 

i 1 

! 3^^5 5.900*4 1 

332-72 

Cloverlea Eunice 

D. P. F. Malone, Kaponga 

I 2 

27 

243*2 

: 2«5 

5.838-2 

330-20 

Merrie Meade La Pa- 

; H. C. Grierson, Papatoetoe 

1 1 

3 b 2 

240-5! 

1 365 

6.377-4 

322-72 

loma 

Oaklands Lenora 

G. W. Ryall, Aria 

i 

1 I 

322 

(240-5 

.8. 

: 4.927-1 

318-39 

Holly Oak Raven 

J. R. McDonald. Levin . . 

I 

332 

1 240*5 

! 303 

5.138-8 

286-08 

Lady 

Besses Golden Maize 

i 

‘ H. Stonex, Bell Block 

2 

72 

1247*7 

1 

223' 

! 4,295-7 

276-53 

Bud 
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Name of Cow and Class. 

Tested by 

Age at 
Start 
of 

¥ 



Test. 



Yield for Season. 


Senior Two-year 'OlJ . 
Woodstock Finality . . 

Holly Oak Primulet . , 
Cowslip’s Gem 
Pnkatere . . 

Thelma’s Joy 
Oakland’s Grizette . , 


JERSEYS — continued. 

Mrs. A. Banks and Son, 
Kiwitea 

Kilgour Sisters, Kiwjtea . . 
W. T. Williams, Pukebou . . 
F. S. McRae, Palmerston N. 
Kilgour Sisters, Kiwitea . . 
W. J. Chynoweth, Hamilton 1 


ifrs. dys. lb. lb. lb. 

2 322 2727 36510,380-6 612-57 

2 2211 262-6 36510,105-8 575*65 
2 332! 2737 359 9,631-3 535-95 
2 169 257-4 365 8,i8i-6 523-71 
2 3561276-1 365 8,360-8 462-62 
2 357! 276-2 227I 4,820-2 279*59 


Three-year-old. 

Woodstock F6erie .. 1 A. E. Watkin, Takamni .. 3 2981306-8 36512,865-3 1627-12 

Woodstock Suzanne ’ Mrs. A. Banks and Son, 3 231! 300-1 365 10,348-8 546*77 

Kiwitea j 

Orange Dale Pearl .. J. T Warman, Katikati .. 3 364 3T3*4| 360! 8,467-1 468-06 

H.M.S. Marvel . . 1 Devine, Palmerston N. 3 85 285-5' 329 6,836-3 ' 324-01 

Four-year-old. 

Elf’s La Primavere .. John Robb, Westmere .. 4 621319-7 365! 9.5^3‘4 15^^6*77 

Conqueror's Bright Star H R. Benlxiw. Ormondville 4 58, 319-3 358, 8,127-0 | 469-10 

Silverstream Choice Fox G B. Hull, Silverstream , 4 80' 321-5 344 9,942*2 1452-89 

Mature. 

Tikitere .. .. F. S McRae, Palmerston N. j 8 114 ■550*0! 363 12,054-2 746-94 

Waipiko Jolctta .. C. (i. C Dermer, Waipiko 1 6 358 350-0 36513,537-8 724-21 

Rose’s Sun Queen .. John Hale, New Plymouth 7 40 350-0 36511,870-2 638-37 

Flighty Genoa Girl .. W. Robinson, Patumahoe . . I 5 20 350-0 36513,150-6 623*19 

Silver Dot.. .. J, Quinn. Drury .. jio 335350*0 3^510.355-2 608-71 

Fair View Cherry .. J Klenner, Kaimata ’ 7 255 350-0 36511,166-8 599-89 

Waipiko Cuddle . . C G. C. Dermer, Waipiko ! 5 2S0 350-0 365 10,503-8 586-93 

Miro Meadows Myrtle A. A. Ward, Tanki -- 1 5 282 3500I 365 9,782-5 570-05 
Leaf I 

Wotton Sandaisy •* ; ^ J. Lancaster, Glen Oroua 6 121 350-0 36510,478-6 563-05 

Rockview Lady .. R. and H. Hutchinson, ' 5 25 350*0 36410,883-3 561*37 

Auckland 

Holly Oak’s Lala .. F, Jennings, Maunceville 6 102 350-0 31910,374-1 519-53 

Oakvale’s Janette .. W. J. Frceth, Waitara .. 7 307 350-0 365 8,981-7 516*49 

Silverdale Victoria .. H. R Snell, Ngunguru .. 6 186 350-0 365 8,112*4 43o*oi 

Fox's Golden Pet .. ; J. H. Sherrard, Otaua .. 5 6 350-0 344 6.002*6 355*78 


FRIESIANS. 

Junior Two-year-old. 

Na Riwi Mercena"* .. j H. W. Reeve, Waitoa .. 2 841' 248-9 36516,945-2 685-50 

Ohio Sensation* . . j C. H. Potter, Pukerau . . i 309 240-5 365 16,560-2 564*84 

Melrose Sylvia Echo j T. Sheriff, Clandeboye .. i 331 240-5 36515,867-7 542*25 

Lassie* j 

Ohapi Komdyke Co- l Muff Bros., Oran .. 2 173 257-8 36512,044-8 407*93 

lantha* | 

Ohapi Komd>ke Queen ‘ Muff Bros., Orari .. 2 3240-8 33811,711*8 404*62 

Posch* j 

Dominion Chloe Beets I Central Development Farm, i 312 240-5 365 10,356-0 354*54 
I Weraroa 

Senior Three-year-old. 

Ry vington P 0 n t i a c I Mrs. A. M. Hodgson, Tama- ; 3 3541312-41 365113,321-3 j 481-29 
Statelyt ! here I I ' ! 
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BATNFIELD SYLVIA TOpSY 4 TH (MICKELL BROS., TE HORO). 

C.O.R. in Friesian senior three-year-old class: 17,5401b. milk, 804731b, 
butterfat. 



MATANGX RUTH 3RD (RANSTEAD BROS., MATANGl). 

C.O.R. in Milking Shorthorn senior three- year- old class : 13.954*^ 

68875 lb. butterfat. 
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Name of Cow and Clas&. 

Tested by 

— j 

Aro at 
Start 

Is 

CO 
rt 0 

Yield for Season, 

of 

Test. 

Days. Milk. 

Fat. 

Two-year-old. 

MILKING SHORTHORNS. 

1 lYrs. dys. 

1 lb. 

1 1 1 

1 

Pine Farm Jewel 6th 

1 J. Parkinson, Opotiki 

1 2 5^1246*3! 

3071 9.683-4 

359*99 

Senior Three-year-old. 

Matangi Ruth 3rdt 

1 Ranstead Bros., Matangi , . 

1 3 3331 310-31 365 i 3 » 954 'b 1 

688-75 

Four-year-old. 

Mereside Gemf 

1 W. Bowis, Doyleston 

4 41313*9 

361 10,142-8 1 

402-19 

Mature. 

Sunnyside P r 0 u d e 

1 R. A. Anderson, Invercargill 

1 5 27, 350-01 

365112,227-35 

495-90 

Princess 


i 

1 


Dominion Jealousy of 

1 R. A. Anderson. Invercargill 

6 49 350-0 

285] 8,932-1 

354*42 

Ruakura 


1 

1 



AYRSHIRES. 


Two-year-old. 


Glengyle Mountain McAdam Bros , Queenstown 
Maid 

2 23 

242-8j 

365 

Glengyle Mountain McAdam Bros., Queenstown 
Fairy 

1 ^ 

245 -»j 

365 


7,380-2 j 319-57 
5.93^^‘2 1 253-10 


Three-year-old. 

Glengyle Mountain McAdam Bros , Queenstown I 3 10278-0 333] 7,897-7 1371-73 

Daisy ‘ ' ' " I I 

Four-year-old. 

Ivanhoe Hindswarcl McAdam Bros., Queenstown ' 4 357 349-21 36511,137-8 1379*25 
Jean ‘ ‘ | 


Mature. 

Greenfields Brown 
Stately 

Greenfields Marion . . 
Alice II of Inglewood 
Tvanhce Dewdrop . . 


Webb Bros., Levin 


5 . 35 ^» 350 o’ 3 <> 5 l 


16,110-3 


586-28 


Webb Bros., Levin 
Allan Bros., Lower Shotovcr 
McAdam Bros., Queenstown 


5 5 350 ' 0 | 3^5 

13 312,350-0 330 

5 2711350-0! 352 


J 3 - 4 J 3-9 

10,301-8 

10,966-3 


515-41 

418-56 

402-19 


Two-year-old. 
Dominion Miss Cavell 


RED POLLS. 

Central Development Farm, 2 541245-9 365' 7,785-61357-30 
Werarca ' I . ' 1 


Junior Two-year-old. 
Holly Oak 6Dmedy 
Lass 

Tolgarth Pretty Nice 

Senior Two-year-old. 
Kaimata Duchess . . 

Mature. 

Snow View’s Mermaid 


Second-class Certificates. 

Jerseys. 


F. Phillips, Otorohanga .. 

I 282 

240 - 5 j 365 

7.440-3 

W. T. Williams, Pukehou* 

I 267 

240-51 365 

5.844-7 


i J. Klenner, Kaimata ..12 3621276-71 365 9,736-6 1472*42 

I A. J. Miller. Uruti ..16 262 350-0 314I 9,206-0 1440*87 
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SEASONAL NOTES. 


THE FARM. 

TILLAGE OPERATIONS. 

The preparation of land for autumn sowing of grass and for catch- 
cropping— as dealt with in last month's notes — may be continued 
during February. When selecting the area to be sown down to 
grass one should avoid, if possible, land which has just produced a 
grain crop. This is of particular importance in parts of Canterbury 
this season, where the ravage of the grass-grub in the wheat crops has 
been evident. It is best to follow up with grass after some fed-off 
crop such as rape. Where cereals arc to be autumn-sowm in grain- 
growing districts the land selected -either stubble or lea— should be 
skim-ploughed as early as possible. 

The intercultivation of root crops should be continued unless the 
crop is too far advanced and it is impossible to get through without 
damage. An extra cultivation often means all the difference between 
a light yield and a heavy crop of roots. Potatoes will receive their 
final intercultivation, but if large-growing weeds tend to get away in 
the crop after this operation is finished it will be advisable to remove 
them as far as possible by hand. Keep the team busy on summer- 
fallowed land ; it will take all the sunshine available to kill out any 
twitch. 

SOWING OP SECONDARY HERNS 

Should favourable weather conditions prevail during the next few 
weeks occupiers of unploughable bush land will have a chance to 
clean areas that have reverted to fern and second growth. Indiscri- 
minate patch-burning is not to be recommended, but if a little money 
can Ik» six?nt much can be done in a dry autumn. Where the fern 
is not too thick, and there is still a fair proportion of grass existing, 
top-dressing may be all that is required, p)rovided that the grazing 
can be effectively controlled. Land that has rompdetely reverted, 
however, must be resown as well as top-drcs.sed. 

Bracken fern is not difficult to burn, provided a suitable wind 
is utilized, but hard fern should only be burnt in a really dry season, 
otherwise the roots will not be completely destroyed and a ring of 
fresh growth will spring up. Water-fern is the hardest of all to bum, 
and is best checked by logging-up, coupled with top-dressing and 
heavy stocking with cattle. Wineberry is best cut in December and 
January, and manuka a little earlier. 

Heavy sowing is not necessary for successful regrassing- in fact, 
it is a waste of money to spend much on seed of the better grasses 
which have already shown that they find the conditions too severe. 
Cocksfoot in particular is most unsatisfactory for resowing, though a 
certain number of suppressed plants will survive the fire and show 
up when the manure takes effect. Rye-grass should be used only 
to throw early feed. Experience has shown that brown- top and 
crested dogstail are two of the best species for this work. Danthonia 
should be included in nearly all cases, also paspalum in localities within 
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its successful range. Paspalum, however, .should not be sown after, 
the first week in March. 

A good general mixture would be as follows : Perennial rye-grass, 
7 lb. ; crested dogstail, 2 lb, ; brown-top, ijlb. ; Danthonia pilosa, 2 lb. ; 
Lotus major, ^Ib. ; Colonial white clover, ilb ; suckling-clover, ^Ib. ; 
subterranean clover, | lb. : total, 15 lb. per acre. On the better 
classes of land a little Poa pratensis and cocksfoot may be added ; in 
shady situations the brown-top and Lotus major should be increased 
at the expense of the danthonia and dogstail. The cost of the 
mixture specified at current prices is about £1 2s. per acre. 

Manure should always be applied after the seed if possible, even 
if for financial reasons the dressing is a light one. Reversion to fern 
and second growth is a sign of depletion of fertility in the surface soil, 
and the ash of the burn is insufficient to make good this deficiency. 
Hence the young grass must be helped if it is to compete successfully 
with the fern. Super is generally the best for the purpose, though it 
is as well to add a little lime, 

BREAKING IN VIRGIN FERN COUNTRY. 

There are— in Auckland Province especially — many thousands of acres 
of ploughable fern land still awaiting reclamation. The soil of these 
Auckland areas consists for the most part of a friable loam of a semi- 
volcanic or pumiceous nature. Where this soil is of a fair depth, as is 
usually indicated by the vigour of the fern, it can he brought into 
productivity at a moderate cost, provided that the settler is prepared 
to use the right methods and to undertake no greater acreage than 
he can manure regularly. 

It is a mistake to attempt the immediate conversion of this land 
to permanent pasture, either by surface-sowing or b}’ ploughing. It 
first requires sweetening, fertilizing, and consolidating. This is best 
done by means of temporary pastures consisting mainly of clover and 
helped by generous top-dressing. About Februarj^ the standing fern 
should be burnt and the land disked thoroughly. Disking is better 
than ploughing, because it does not bring up raw soil, and it leaves 
the land fairly .solid. 

After the harrows have been irsed to level off the surface, sowing 
should be done with a mixture approximating to the following: 
Italian rye-grass, 10 lb. ; jjerennial rye-grass, 8 lb. ; cow^-grass, 5 lb. ; 
white clover, i lb. ; Engli.sh trefoil, J lb. ; subterranean clover, J lb. ; 
soft turnips, Jib. : total, 25J lb. per acre (costing about £1 per acre). 
If possible the land should be rolled before sowing, otherwise the 
necessary consolidation may be obtained with sheep. The following 
manure is suitable for application with the seed: Super, 2cwt. ; 
bonedust, J cwt. ; lime, icwt., per acre. Subsequently the land should 
be top-dressed regularly, preferably with super and lime. The feed 
so obtained will hardly be first-class dairying pasture, but it will 
be both early and abundant. As far as possible it should be 
stocked with heavy cattle in order to obtain as much consolidation 
as possible. 

At the end of two or three years this temporary pasture will begin 
to open out at the bottom. It should then be ploughed and resown with 
a permanent mixture after one or possibly two crops of turnips have 
been taken. 
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LUCERNE. 

February and the early part of March is a good time for cleaning 
up and renovating lucerne stands, as the fine weather then usually 
prevailing enables the destruction of grass, weeds, &c. The work is 
best carried out by means of a cultivator fitted with proper lucerne 
teeth. If the land has set hard or the field is badly infested with 
grass it may be necessary to go over it once or twice with disks set 
almost straight to break the surface and cut the sods, and follow 
this with the cultivator. If the land is extremely hard it is better 
to wait until there has been sufficient rain to soften the surface. 

Young lucerne crops sown in December should be ready for their 
first cut about the middle of February. It is very important that this 
cut be delayed as long as possible, and unless the stand is being 
smothered with weeds it should be deferred until the new growth is 
coming away strongly from the crowns. About this time a large 
proportion of the plants should be showing flowers. Immediately 
after this cut the area should be given a light cultivation, either with 
the tine harrows or a very light cultivator, to loosen the surface of the 
land. 

In Marlborough many lucerne and clover stands are cut for seed 
in February. Material should be thoroughly drj^ before being 
.stacked- - much drier than for hay. In a season like the present one 
much better seed will be obtained bj’ keeping the stuff in stack for a 
month or more before shelling than by shelling out of the paddock or 
immediately after stacking. _ Division. 


THE ORCHARD. 

SPRAYING. 

The current period’s spraying for the control of codlin-moth i.s a 
necessary spray, and should not be omitted by growers. All 
infected fruits should be gathered and immediately destroyed. Where 
powdery mildew is in evidence the trees should again be thoroughly 
sprayed with precipitated sulphur (10 lb. to 12 lb. per 100 gallons). 
An examination of the trees should be made for red mite and apple- 
leaf-hopper infection, and where either of these pests is discovered a 
control spray should be applied to kill the insects before they have 
an opportunity of laying overwintering eggs. \\'herc black-spot of 
apple and pear has been troublesome, a close inspection of the fruit 
and foliage should now be regularly made until the fruit is gathered, 
in order to detect the infection when it first appears. The first 
evidence of the disease should be regarded as the danger-signal, and, 
where conditions permit, the infected varieties should be sprayed 
immediately to prevent infection or blemish. Brown - rot - infected 
fruits and mummies should be carefully gathered and destroyed, as the 
mummies are a source by which brown-rot infection is carried over to 
subsequent seasons. 

Detailed advice as to the sprays to apply will be found in the 
September Journal notes. 
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SPRAY RESIDUE. 

In connection with spraying, prospective shippers will have to con- 
sider the matter of spray residue oh fruit intended for export. It is 
very necessary to avoid having an excess of residue on the fruit, and 
to this end growers are advised to carefully consider the sprays 
their ingredients which they intend to apply at the last spraying 
prior to picking. It is advisable in this respect to omit the spreader, 
to avoid any excess of lime which it has been the custom to add to 
any mixture, and to omit Black Leaf 40 from the lime-sulphur and 
arsenatc-of-lead combination. Growers who have had occasion to 
wipe the residue from their fruit before wrapping will appreciate the 
benefit to be obtained by eliminating or reducing from late sprays the 
quantity of certain ingredients which usually cause an objectionable 
marking or stain. 

CULTIVATION. 

Cultivation should be continued during the present month in order 
to destroy weeds and to stir the soil, also to conserve the soil-moisture, 
as the trees are usually in most need of moisture at this period in the 
growth of the fruit. In working the ground it is important that the 
implement used should not go so deeply into the soil as to disturb the 
fine white root-hairs through which the trees feed, or to expose them 
to the sun and the atmosphere. 

COVER-CROPS. 

An important matter in connection with the management of the 
orchard at this period of the year is the sowing of a cover-crop. In 
many of our soils it has been demonstrated that the addition of 
organic matter is very beneficial. Amongst the benefits to be derived 
from the use of cover-crops are the following : (i) Improvement of 
the physical condition of the soil and subsoil ; (2) addition of organic 
matter to soil ; (3) leguminous crops add nitrogen to the soil ; 
(4) cover-crops in general use up soluble plant -foods, and thus prevent 
their loss by being washed out by autumn and winter rains ; (5) they 
tend to cause fruit and growth to ripen earlier than is the case where 
cover-crops are not used ; (6) they prevent erosion on steep slopes. 
The most satisfactory and cheapest method of supplying humus to 
the soil is by growing such green crops as blue lupins (40 lb. to 50 lb. 
per acre) ; oats and vetches , (oats il bushels, vetches i bushel, per acre) ; 
Canadian field-peas (60 lb. per acre) ; mustard (sown broadcast, 6 lb. 
to 81 b. per acre) ; Cape barley (1 bushel per acre). 

In considering the crop to be sown it should be remembered tha,t 
such leguminous crops as lupins, peas, and vetches supply in addition 
to organic matter a considerable amount of nitrogen. To obtain the 
maximum results it is advisable to sow a fertilizer with the crop — say, 
superphosphate at the rate of 2 cwt. per acre. 

BUDDING. 

The latter part of January and early February is a good time for 
doing this work. Select the buds from well-developed shoots of the 
present season's growth, and from trees which have borne regularly 
good crops of fruit of the best quality. Where old trees are being 
reworked buds should be inserted on the outer side of the stock to 
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be worked, as this will result in a more open head and a better-shaped 
tree than if worked on the inner side of the shoots. Details as to 
budding were given in last month's notes. 

PICKING. 

The picking of the fruit was dealt with in the November Journal 
notes to some extent. In picking all kinds of fruit it is important 
that it should be perfectly dry, especially if it is intended to store it 
for some time. Picking should not be commenced in the morning until 
the dew has left the fruit. The harvesting of the apple and pear crop 
will now have begun. Apples should be gathered immediately they 
become ripe— but not fully ripe. When left too long on the trees they 
are apt after a period of storage to become mealy and lose flavour. 
The period for which fully ripe fruit may be held for market purposes 
is very short. If picked too soon the fruit will be poor in quality and 
flavour, and will wilt and shrivel in storage. Late varieties of apples 
are usually picked when fully mature and when the deep-green 
ground colour is assuming a yellowish tone. As these varieties ripen 
slowly, several months usually elapse before they are eating -ripe. 

The proper degree of maturity may be gauged in varous ways, and 
it is not advisable to rely solely on any one of the following indications 
of ripeness when determining whether the fruit is ready to pick : 
(i) The fruits should have the necessary amount of red colour usually 
associated with the variety, and according to the position of the fruit 
on the tree ; (2) distinct change of ground colour towards light yellow — 
the hard green colour should have gone ; (3) ease with which stem parts 
from the spur. Some pickers rely mainly on the good brown colour 
of the seeds as an indication of ripeness, but this way is unreliable 
for some varieties. Sturmer, for instance, is under certain conditions 
still immature when the pips are quite brown. Apples should be 
picked with stems intact. 

Pears are somewhat peculiar in their manner of ripening, and to 
develop the best quality the fruit should be gathered when it is green 
but matured. If left to become too ripe on the trees some varieties 
develop gritty granules in the flesh, while others rot at the core and 
generally do not develop the luscious and finest flavours possessed by 
fruits gathered from the tree before they are ripe. Pears should also 
be picked with stems intact. 

Quinces should be fully ripe before they are gathered. 

Care should be taken not to break off more fruit-spurs than can 
possibly be avoided, as the spurs are required for the production of 
subsequent crops. Pickers should be instructed to place the thumb 
beside the joint between the stem of the fruit and the spur and then 
bend the fruit sharply towards the thumb ; if the fruit is sufficiently 
mature the stem will readily part from the spur. Fruit damaged 
through the pulling-out of the stem soon commences to decay. Fruit 
generally does not ripen evenly on the individual trees, and to obtain 
the best results three or four pickings should be made. The smaller 
fruit and that low down on the tree should generally be gathered at the 
last picking. It is well to remember that there is a considerable 
variation in the ripening of the different varieties and of the same 
varieties under different conditions, and to obtain the best results a 
careful study should be made by growers. 

4— Ag. Journal. 
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EXPORT OF FRUIT. 

It is important and in the best interests of every grower that only 
the best fruit should be sent away. The fruit should neither be too 
green nor too ripe. The best time generally to pick for export is when 
the dark-green ground colour changes towards a light yellow, and 
when the stem will part from the spur. The fruit should be well 
graded as to colour, size, and blemish. The wrapping, labelling, and 
stamping should be neatly done, and the cases packed full and suffi- 
ciently tight to prevent looseness developing in the handling and 
storage. Much damage is occasioned to fruit through very tight 
packing. Every care should be used to prevent bruising. Through- 
out all the handlings the fruit receives, everything possible should be 
done to cause it to open up in such condition that it will more than 
favourably compare with the fruit of our competitors on the markets 
of the United Kingdom and elsewhere. 


FRUIT FOR IDENTIFICATION. 

From time to time specimens of fruit are submitted for naming 
without any description of the habit or growth of the trees, or any 
particulars whatever. It is advisable that the specimens should be 
accompanied by a description of the tree, when the fruit ripens, 
the name (if any) by which it is locally known, and any other 
information which would be of assistance in determining the proper 
name. At least three typical specimens, with stems attached, should 

be forwarded, — ^ Dallas, Orchard Instrucior, Dunedin. 


Citrus-culture. 

Continued cultivation will -^till be the main work in the citrus 
grove. With the heavy rainfall experienced this season root-action 
near the surface will be very pronounced, and unless the land is con- 
stantly cultivated the surface soil may become a mass of roots which 
will be badly parched during the drier season to come. With the 
surface soil well tilled, however, roots will be maintained at a level 
where more equable moisture may be expected. Should dry weathei 
set in some mulch will be required. Stable manure is to be preferred, 
but hay, straw, or any available litter will serve the purpose. Take 
care not to pile any material round the trunk of the tree, as bark- 
injury may be caused by such contact. 

The rapid growth made this season under very humid conditions 
will result in wood-growth of a very soft nature and in excess of 
the amount required to properly build or furnish the tree. Much 
benefit will be derived from the suppression of undesirable growth, 
in order that the wood really required may be better matured and 
more stable. 

Humid conditions suitable for the spread of verrucosis and grey 
scab will necessitate a further spray of bordeaux, 3-4-40, if the 
advancing crop is to be maintained clean. 

— H, Rice, Orchard Instructor, Auckland ^ 
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POULTRY-KEEPING. 

CARE OF THE YOUNG STOCK. 

February can generally be regarded as a comparatively easy month 
on the poultry plant, nevertheless there arc several important matters 
that demand close attention. Perhaps the most important is to see 
that the pullets are specially cared for, in order that they may produce 
their maximum egg-jdeld when high prices rule for this product at a later 
date. It is a mistake to conclude that because the young birds have 
passed the brooder stage they can be left to scratch for their living and 
generally look after themselves. They are now just as apt to get a 
setback- -which will never be caught up — as at any stage of their 
development. 

Only good sound grain foods should be fed — as much as the birds 
can eat at each meal without waste. Good short plump oats are an 
excellent food for growing birds, and when available should be included 
in the ration. It has the effect of keeping them steadily growing, while 
it tends to prevent the pullets from attaining maturity at too early an 
age. Green food, such as silver-beet, cabbage, rape, or finely chaffed 
succulent grass, clover, lucerne, &c., should be fed in abundance, while 
grit and charcoal should always be in reach of the birds to pick at. 
Do not fail to keep the drinking-fountains clean and regularly filled. 
Any neglect in this direction, and especially at this season of the \^ear, 
will have an injuriou.s. effect on tlie birds. 

Keep the quarters clean — the secret of prev’enting vermin making 
their appearance- remembering at all times that young stock in 
particular cannot be satisfactorily developed if compelled to sleep in 
dirty or lice-infested quarters. Where possible give the growing birds 
a good range, as confined or hothouse conditions do not tend to 
promote the development of healthy and robust stock. Of course, 
reference is now made only to the young pullets and cockerels intended 
for future breeding purposes. Cockerels intended for the table should 
have their exercise curtailed, as a free range does not tend towards 
rapid flesh-formation. Above all things, sec that the accommodation 
is not overtaxed, as crowded stock can never gi\'e a good account of 
themselves. Clean, roomy quarters and a good range, together with 
liberal feeding, are among the chief essentials in developing young 
stock. 


THE IMPORTANCE OF (xHlT. 

If fowls are to be maintained in a healthy productive condition it 
is essential that they be provided with an unlimited supply of grit. 
It is not generally realized that the lack of grit not only means a 
reduced egg-yield, but is also a frequent cause of liver troubles, crop 
disorders, indigestion, and consequent disorganization of the system. 
The chief function of grit is to assist digestion. It must bt? remembered 
that fowls have no teeth to masticate their food. This process is per- 
formed in the gizzard by muscular action and a grinding process, the 
food being ground between the grit swallowed by the bird and the 
walls of the gizzard. Thus, the harder and sharper the grit the better 
will it assist the grinding process. No matter how hard and sharp 
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grit may be, the grinding action of the gizzard will soon have the effect 
of wearing it down. This indicates that the bird should always have 
the opportunity of replacing the worn stones by those that are sharp. 
Some people supply their fowls with round water- worn pebbles as grit, 
but these are unsuitable for the purpose, unless, of course, they are first 
put through a grit-mill and broken up. Where fowls have a free range 
and the ground is of a gravelly nature they will in most cases pick at 
all the grit they require, but on heavy clay soil, even although they 
have their liberty, grit should be provided. On the farm where, say, 
one hundred birds are kept on free range, it is surprising how soon they 
will consume a drayload of gravel, providing it has been sieved and is 
of a suitable size for the birds to swallow. In addition to sharp gravel 
grit, broken sea-shell should be always available for the birds to pick 
at as an egg-shell-forming material. It is not generally realized that 
egg-eating and the production of shell-less eggs are frequently caused 
by the fowls being provided with insufficient lime for the manufacture 
of shell. It should always be remembered that a hen when laying 
will eat double the amount of oyster-shell than when not laying. 

PROTRUSION OF THE OVIDUCT. 

Many complaints have reached me of fowls being affected with 
protrusion of the oviduct. In one case over twenty birds were lost 
from this cause in one week. The trouble is usually due to over- 
feeding with rich foods such as meat, meat-meal, &c. Providing the 
birds with a large quantity of milk to drink is also often responsible 
for ovarian disorder. Where the danger lies in this respect is in 
compelling the laying bird to drink a large quantity of milk merely 
for the purpose of quenching its thirst. Especially is this the case 
during hot weather. In addition to the milk, water should always 
be available, so that the bird is not forced, in order to secure a drink, 
to take more of the latter than is good for it. Where milk is provided 
in large quantities to drink, the risk of ovarian troubles and the 
production of shell-less eggs will be minimized if water is provided in 
a separate receptacle. 

Another trouble, which is often confused with an ovarian disorder, 
is caused by a hen picking at the oviduct of another bird just when the 
latter is in the act of expelling an egg. This brings on a severe 
haemorrhage, with the result that the other birds in the flock will pick 
at the bleeding part and often pull out the bowels and oviduct of the 
victim, causing it a cruel death. Where birds have acquired this vice 
the only safe course is to darken the nests, or arrange them in such a 
way that the oviduct of the bird cannot be seen or picked at when in 
the act of laying. When a bird is on the point of expelling an egg the 
oviduct protrudes more or less, and presents a highly flesh-coloured 
appearance. The latter condition no doubt induces the culprit, in its 
desire for animal food, to pick at and punctmre this delicate organ. 
Careful observation will often locate the culprit, which will be frequently 
seen walking along the platform in front of the nest boxes waiting for an 
opportunity to resort to its cannibalistic inclination. It goes without 
sajdng that once such a bird is detected it should immediately be got 

— F. C; Brown, Chief Poultry Instructor. 
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THE APIARY. 

EXTRACTING. 

Extracting should now be in full swing in all districts of the 
Dominion. Where operations for any reason have been delayed, care 
must be taken to see that the bees are not crowded out, or they will 
commence to loaf, and the ultimate crop will be small. It is a good 
policy to extract twice during the season ; but where the beekeeper prefers 
to leave the work until the end of the flow a close watch should be kept 
so as to provide ample room. This, however, can only be done where 
large numbers of spare combs are kept on hand. It is during the 
season when honey is coming in freely that the beekeeper realizes that 
his most valuable asset, next to his bees, is a good stock of extracting- 
combs. Every effort should be made to get at least twenty spare combs 
for each hive in the apiary, and with this number alwaj^s on hand the 
bees are not likely to be hampered for room. 

In the absence of plenty of drawn-out combs the best plan is to keep 
the extractor going, and thus prevent the bees from blocking the brood- 
combs. This usually happens unless ample room is provided, and as a 
result the queens are prevented from laying to their utmost, and the 
colonies dwindle. At no time during the working season should the 
work of the queen be hindered. Care must always be taken to sec to 
this important item during the flow. The honey is quite ready for 
extraction when the combs are three parts capped, but great care must 
be exercised not to extract unripe honey. Numerous instances have 
come under my notice where the practice of taking unripe honey has 
meant a total loss to the Ijcekeeper. 

strainers. 

It is not uncommon to find exposed for sale honey with which proper 
care and attention have not been paid to straining at the time of 
extracting. Nothing deters the sale of extracted honey so much as a 
layer of wax-particles, dead bees, &c., and it is surprising how few^ 
beekeepers take the necessary trouble to see that their product reaches 
the customer free from impurities. In no case should honey be run 
direct from the extractor into the containers ; it should be property 
strained. It is the attention paid to this necessary detail that aids in 
the sale of the crop, and when honey is property treated it readily com- 
mands a higher price. Fine-gauge wire strainers are usually adopted, 
but even these are not sufficient to remove the smaller wax-particles. 
In order to ensure perfect condition the honey should be passed 
through good fine cheesecloth before being run into the tank Cheese- 
cloth strainers are excellent, cheap, and easily made, while at the same 
time they can be readily cleansed. They remove everything but the 
smallest particles of wax, which should be finally disposed of when the 
honey is skimmed. This latter process is an important one, and should 
always be carried out before the honej'^ is put up in marketable form. 

testing honey for ripeness. 

Before tinning off the honey the apiarist should make sure that it 
is ripe. Fermentation is sometimes quite a serious problem, and yearly 
large quantities of honey which were thought to be well ripened at 
extracting-time ferment, more especialty when left over till the weather 
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becomes warm. The bulk of our honey is exported, and a matter of 
first importance is its condition on arrival at the overseas market. 
Usually beekeepers experience little difi&ciilty with low-specific-gravity 
honeys if care is exercised and only well-sealed combs are extracted 
from. However, to ensure that the honey is up to standard it should 
be tested with a hydrometer before being run into the tins. 

When making the test the contents of the tank should be gentlj" 
paddled in order that the honey may be of the same consistency 
throughout. This operation is of importance, as there is always a risk 
of variation of the specific gravity of the honey at the bottom and top 
of the tank. If on testing with a Twaddle's No. 4 hydrometer the instru- 
ment does not sink below 84 a well-ripened honey is indicated. This 
is equal to a specific gravity of 1-42, the test being made at a tempera- 
ture of 60° F. As the temperature of honey in summer rarely sinks 
so low, the test may be taken at 70® or 80° by adding one point to the 
hydrometer-reading for each ten degrees of heat over 60°. Thus, if 
the hydrometer sinks to 82 at a temperature of So"", it would register 
83 if taken at 70®, and 84 if taken at 60®. To arrive at the specific 
gravity multiply the hydrometer-reading by 0*005. Thus 84 x 0*005 
= 0*420 ; add i for the specific gravity of water and it will equal 1*420. 
This method is only reliable up to a temperature of 90®. 

TESTING THICK HONEY. 

Sometimes the honey is so dense that the hydrometer will not sink. 
When such is the case take equal parts by volume (not weight) of honey 
and water, mix thoroughly, test with a No. 2 Twaddle's hydrometer, 
and then multiply the result by 2. This will give the same result as if 
taken with a No. 4 instrument by the direct method. Thus, if the 
No. 2 instrument sinks into the honey and water to 42, this multiplied 
by 2 == 84. Perhaps the quickest and simplest method for testing 
thick honey is to have a deep glass or beaker on which is a mark to 
contain about 4 oz, of water. Fill up to the mark with water, then pour 
it into another vessel ; now fill up to the mark with liquid honey, add 
the water previously measured, and mix thoroughly ; then place in it 
the No. 2 hydrometer, note the number to which it sinks, and multiply 
by 10; place the decimal point before the result, and add i. Thus, 
if it registers 43, 43 x 10 = 430 ; place the decimal point before the 
430 = 0*430 ; to this add i, which is the specific gravity of water, and 
the result will be 1*430. — £ Earp, Senior Apiary Instructor, 


HORTICULTURE. 

TOBACCO-GROWING. 

In the earlier-planted tobacco crops the lower leaves will now be 
changing colour ; the green will be turning to a pale shade, and a 
slight yellow, mottled appearance is acquired. These are some of the 
indications of ripeness, and show the time has come for harvesting 
the crop. A careful judgment is required at this point, as immature 
leaf has poor colour and flavour when cured, whUe an overmatured 
leaf will come out of the cure in a mottled condition and without the 
necessary elasticity and texture. The aim must be for a cured leaf 
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of bright even colour, unbroken, with good body, and rather a tough 
elastic texture. This is usually obtained with the pipe tobaccos grown 
here by means of the air system of curing, with the help of occasional 
fires, in some instances, during a spell of humid weather. For the 
bright-yellow leaf a flue-heated kiln is required. Usually the leaf is 
cured on its stalk, the plant being cut off at the surface of the 
ground and the stalk split and threaded on the usual 4 ft. curing- 
stick. Lack of accommodation sometimes induces growers to crowd 
the plants on the sticks, which at first is rather an advantage, but 
later usually results disastrously in slow drying and the development 
of mildew. Green leaf requires to be handled with care when being 
taken to the drying-sheds, as it is when in that condition very easily 
broken or bruised, and in that way seriously damaged. 

TOMATO HARVEST AND AFTER-MEASURES. 

The harvesting of the glasshouse tomato crop usually closes at about 
this period. When that time arrives it is advisable to clean up the 
house promptly, as if this is omitted a heavy crop of fungi and insect 
pests is usually produced. Both economy and cleanliness demand this 
prompt attention. The plants are best dug up, freed from the sup- 
porting strings, and burnt, as, although vegetation makes an excellent 
manure, one would by turning it in undoubtedly infect the soil with 
the diseases present, and so increase the difficulties of another season 
when that crop is grown. Where white fly or other pests have been 
present it may even be necessary" to fumigate the house with calcium 
cyanide, or, if fungus diseases have been troublesome, to spray the 
house and soil with formalin, i in 320. A crop of another kind is then 
sometimes planted, or the land is sown down in a green cover-crop 
for turning in. 

The harvesting of the outside tomato crop will now be at its height. 
The progress in standard packing in the different districts last season 
was very commendable, and growers cannot fail to bene lit from the 
adoption of whatever local standards that may be agreed upon. In 
some instances these took the form of uniform cases, labels, and 
marks. Such practice cannot fail to increase confidence among buyers 
and facilitate business. To do otherwise is to continue the confusion 
and disappointments that are making our markets expensive and 
ineffectual. 

SM.\LL-FRUITS. 

Where Cape gooseberries or passion-fruit are to be grown next 
season the seeds may be sown now to produce plants for setting out 
in the spring. Plantations of berry-fruiting plants should be kept in 
condition by suitable sprajdng, and where growth is backward a dressing 
of sulphate of ammonia and sulphate of potash may be applied with 
advantage in most cases. 

THE VEGETABLE GARDEN. 

Crops of celery, cabbage, cauliflower, and leeks that are now 
established will be benefited by an application of fertilizers, also the 
beds of rhubarb and asparagus. 

Seed-beds for the crop of spring cabbage and cauliflower should 
now be made and sown. A thin sowing will give hard, strong plants 
which will stand the winter. 
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HOME-SAVED MANURES. 

The large quantities and cost of manures required for the intensive 
culture of the present day make it desirable to exercise economy in 
using up all available supplies. Stable manure is now almost unpro- 
curable, and one is inclined to depend entirely on artificial " manures 
and green cover-crops ; but many growers have other supplies available 
which it would be economical to make the most of. 

Of these sundry supplies fowl-manure is one of the most popular. 
The present system of keeping poultry under cover makes the col- 
lection and storage convenient. The manure is usually kept in a dry 
state in benzine-tins and ground, or stacked with alternative layers 
of dry soil under cover. Its high nitrogen content, in addition to 
good percentages of phosphate and potash, makes it an excellent 
dressing for feeding growing crops. Some of these houses have a 
foot of dry soil on the floor, besides straw, for the fowls to dust and 
scratch in. If this is removed annually during winter, spread on the 
land and turned in, it makes an effective dressing. In the poultry- 
house it is replaced with fresh soil, with, no doubt, mutual satisfaction. 

Wood-ashes, charcoal, and soot, when obtainable in any quantity, 
are too valuable to throw away. The wood-ash is rich in lime, soda, 
and potash, and the soot in sulphate of ammonia ; but chemical 
analysis does not by any means exhaust the list of beneficial qualities 
of the materials referred to, such as mechanical improvement 
of the soil and as insecticides. As the qualities of value in 
these substances are water-soluble they have to be kept in a dry 
place. Wood-ashes and soot are in high favour as a dressing for land 
just before sowing it down in onions. Soot is also used for dusting 
young plants, which it protects from insects while the plants are fed 
with nitrates. 

The high chemical value of sheep-manure makes it an article of 
commerce in some countries. There it is dried and ground and sold 
in sacks. It is highly concentrated, although not equal to fowl- 
manure, than which it is less caustic. In it the three main plant- 
foods are well proportioned, and it may generally be used freely 
without doing harm. Where it is readily obtained in quantities, as 
imder the gratings of the wool-shed, it has many advantages over 
"'artificials'* that cost more. 

Cow-manure has a very low chemical analysis, but organic manures 
cannot be correctly valued on that basis alone. The grower of 
cucumbers under glass would probably prefer it to any other, even 
including those with a higher analysis. Its mild action enables it to 
be used beneficially on crops which fail to respond to strong manures. 

Another resource that is available to many in this country with 
its long coast-line is seaweed. Its analysis is equal to that of farm- 
yard manure — ^in fact, it excels the latter in potash, and is held in 
high esteem especially for root crops. Where carting can be arranged, 
this material is well worth consideration. 

Such supplies of this kind as may be required should now be 
accumulated, so that they may be ready for ploughing in during the 
autumn on such areas as require heavy manuring ; also for application 
to breaks of berry fruits during the winter. 

, — JV. C, Hyde, Horticulturist 
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THE NEW DAIRY-PRODUCE REGULATIONS. 

MANUFACTURE AND EXPORT. 

W. M. Singleton, Director of the Dairy Division. 

The old regulations under which the dairy industry has hitherto 
been guided, so far as export is concerned, were gazetted in 1899. 
Dr. J. A. Ruddick was then Dairy Commissioner for New Zealand, 
and was ably assisted in the drafting of the regulations by Mr. R. 
Evatt, then Chief Clerk of the Agriculture Department ; Mr. J. D. 
Ritchie, then Secretary for Agriculture, also took a close part in the 
matter generally. Those regulations referred almost entirely to the 
registration of dairy factories, and to the branding and storing of dairy- 
produce. The drafting was well done, and the regulations, so far as 
they went, have, in effect, been carried forward to a considerable extent 
into the new Dairy-produce General Regulations gazetted on 25th 
November last. 

During the twenty-seven years which have elapsed since the issue of 
the regulations of 1899 the dairy industry has expanded enormously 
in New Zealand. The tonnage of butter and cheese exported has 
increased from 7,608 tons in 1899 to 131,237 tons in 1925. The advent 
of the farm separator and the milking-machine ; the manufacture of 
milk-powder, casein, milk-sugar, and whey butter ; the pasteurization 
of cream and milk for butter and cheese making ; the extension of the 
grading of cream, and the necessity for ensuring more exact methods 
of testing for butterfat at some dairy factories ; the extension of cold 
storage for butter, and of cool storage for cheese — these, and other 
developments, together with the recognized need for more improved 
methods respecting cleanliness and sanitation at a number of milking- 
sheds, made it essential that a more specific guide should be issued to 
assist those connected with the industry. 

There is really little embodied in the new regulations immediately 
affecting dairy companies and suppliers which is not in practice at 
many of our well equipped and managed dairy factories and dairy 
farms. From this viewpoint the issue of the regulations is mainly an 
ofiicial endorsement of present good practice. The principal factor 
which made it wise to issue these regulations at the present juncture 
was the necessity for some additional definitions and authorities in 
connection with cream-grading and the testing of milk and cream at 
dairy factories. The dairying community pressed the Government 
for legislation respecting these matters, and, having obtained that 
legislation, regulations were required accordingly. This being the case, 
together with the fact that the then existing regulations were so old 
and circumscribed, it was deemed advisable to review the whole posi- 
tion, and include the cream grading and testing for butterfat regu- 
lations with such others as would bring the general position up to the 
present requirements. 

Hitherto the Dairy Division has relied very largely on certain 
provisions of the Dairy Industry Act rather than on regulations under 
that Act. From that point of view the regulations cannot be stronger 
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than the Act which they are under, and instead of being accepted as 
conferring further powers they should be accepted as an interpretation 
of certain sections of the Act. 

It will be generally conceded that in its administration of the Act 
the Dairy Division has hitherto been moderate. Prosecutions or other 
arbitrary action on the part of the Division have been conspicuous by 
their absence. This has been due to the co-operation and good will 
which the Division has been accorded by those in the dairy industry. 
It is hoped and expected that the same spirit of co-operation, in con- 
junction with continued moderation on the part of the Division in 
administration of the new regulations, will perpetuate the good feeling 
which has obtained hitherto. 

For further publicity and convenient record purposes it has been 
deemed advisable to publish in the Journal the full text of the new 
regulations (only omitting most of the various appended forms " 
referred to therein) as follows - 

REGULATIONS. 

Interpretation. 

1 , (i.) These regulations may be cited as “ The Dairy-produce General Regu- 
lations.” 

(2.) For the purposes of these regulations, unless the context otherwise 
requires, — 

” Approved ” means approved by the Director in writing : 

” Cream-grader ” means any Cream-grader certificated in accordance with 
these regulations : 

” Director ” means the Director of the Dairy Division of the Department 
of Agriculture . 

” Dried milk ” means the substance produced when whole milk, skim- 
milk, butter-milk, or a mixture of cream, whole milk, skim-milk, butter- 
milk, sugar of milk, or any two or more of these substances, is evaporated 
or dried : 

” Factory ” used without the word ” dairy ” prefixed means a manufacturing 
dairy used or intended for the manufacturing of cheese, other than a 
manufacturing dairy registered as a private dairy : 

” Grader ” used without the word ” cream ” prefixed means any Dairy- 
produce Grader appointed under the said Act : 

” Inspector ” means any Inspector appointed under the said Act : 

” Manufacturing dairy ” includes any premises of the descriptions enumerated 
in subclause (i) of clause 7 of these regulations : 

” Occupier ” of a supplying dairy includes every person having for the 
time being the management or control thereof : 

” Supplying dairy ” means any dairy within the meaning of the said Act 
used in connection with the supply of milk or cream to a manufac- 
turing dairy : 

” Whey butter ” means butter manufactured from whey cream : 

” Whey cream ” means cream extracted from whey, and includes any 
mixture of milk, or cream extracted from milk, with cream extracted 
from whey : 

(3.) These regulations, with the exception of clause 31 hereof, shall not apply 
to a dairy, or to the butter or cheese manufactured at a dairy, of which the supply 
of milk and cream is derived from an average number in any month of not more 
than fifty cows and which is not registered under these regulations : Provided 
that no butter or cheese is manufactured at such dairy except butter and cheese 
which is produced entirely from milk or cream derived from cows on that dairy 
and which is not manufactured for export and is not exported : save that every 
such dairy in which any dairy-produce is manufactured for sale shall be deemed 
to be a supplying dairy for the purposes of clauses 14, 15, 16, and 17 of these 
regulations. 
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Requirements as to Use of Manufacturing Dairies. 

2 . Subject to the provisions of subclause (3) of clause i hereof, it shall not 
be lawful for any person to manufacture, receive or deposit for subsequent nianu< 
facture, or pack or seal into airtight packages, any dairy-produce, or to mix or 
blend any butter, except in accordance with these regulations and in a manufac- 
turing dairy duly registered. 

8« In particular it shall not be lawful for any person — {a) To manufacture 
butter other than whey butter except in a manufacturing dairy registered as a 
creamery or private dairy ; (6) to manufacture cheese except in a manufacturing 
dairy registered as a factory or private dairy ; (c) to manufacture whey butter, 
condensed or preserved milk, casein, dried milk, or sugar of milk except in a 
manufacturing dairy registered as a whey-butter factory, condensed- or preserved - 
milk factory, casein -factory, dried-milk factory, or sugar-of-milk factory respectively ; 
(d) to pack or seal butter into airtight tins or other airtight packages except in a 
manufacturing dairy registered as a tinning-house ; (f’) to mix or blend butter 
into milled butter except in a manufacturing dairy registered as a packing-house : 
Except that — (i) The separation of butterfat from milk may be carried on (a) at 
any supplying dairy in respect only of the milk produced on that dairy, or {b) at 
any manufacturing dairy registered as a skimming-station ; (ii) the preparation 
for transport to a casein- factory of the curd from milk of any kind may be earned 
on at a manufacturing dairy registered as a precipitating-station ; (111) milk or 
cream produced on any supplying dairy may be deposited on such dairy 

4 . It shall not be lawful for any person — (a) To use a manufacturing dairy 
registered only as a skimming-station for subjecting dairy -produce to any otheV 
process of manufacture than the separation of butterfat from milk ; (b) to use a 
manufacturing dairy registered only as a cream-receiving depot for any purpose 
for which a manufacturing dairy may be used other than for the receipt or deposit 
of cream for subsequent removal without being subjected to any process of manu- 
facture while at such cream-receiving depot : (c) to use a manufacturing dairy 
registered only as a precipitating-station for subjecting dair^^-produce to any other 
process of manufacture than the preparation for transport to a casein -factory of 
the curd from milk of any kind. 

5 . It shall not be lawful for the ow'iier of any manufacturing dairy to receive 
cream for subsequent removal (without being subjected to any process of manu- 
facture prior to such removal) except in a manufacturing dairy registered as a 
cream-receiving depot, creamery, factory, or private dair\\ 

6. Any person intending to build, or to make substantial structural altera- 
tions to, a daiiy^ of any of the classes enumerated in paragraph (a), (b), {d), («), 
(/), (g), (h), (A), or (m) of subclause (1) of clause 7 hereof shall submit a description 
and plan of the proposed building or alterations to the Director, and shall not 
commence the erection of the building or the making of the alterations until the 
Director has notified him in writing that the Minister has approved of the description 
and plan. No person erecting any such building or making any such alterations 
shall make any material departure from the description and plan as approved 
by the Minister, either before or during the erection or alteration of the building 
or at any later time, without previous ^vTitten notice from the Director that the 
Minister has consented thereto. 

Registration of Manufacturing Dairies. 

7 . (i.) Manufacturing dairies shall be registered as belonging to one or more 

of the following classes : (a) creamery ; (b) factory ; (c) private dairy ; (d) whey- 
butter factory ; (e) condensed- or preserved-milk factory ; (/) casein -factory ; 

(g) dried -milk factory; (h) sugar-of-milk factory; (;) tinning-house; {j) packing- 
house ; (k) skimming-station ; (/) cream-receiving depot ; (m) precipitating- 

station. 

(2.) The same premises may be registered as belonging to more than one of 
the foregoing classes. Where premises are registered as belonging to more than 
one class a separate certificate shall be issued in respect of each registration. 

8. (i.) No premises shall be registered as a creamery unless, in the opinion 
and to the satisfaction of the Director, they — (a) Are equipped with all the neces- 
sary appliances for. the manufacturing of butter and for completely controlling 
the temperature of the produce at each stage of the process ; and (b) are provided 
with good drainage and an efficient water-supply. 
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(2.) No premises shall be registered as a factory unless, in the opinion and to 
the satisfaction of the Director, they — (a) Are equipped with all the necessary 
appliances for the manufacturing of cheese on the factory system ; (6) include 
curing-room accommodation and suitable shelving for at least fourteen days' make 
of cheese ; and {c) are provided with good drainage and an efficient water-supply. 

(3.) No premises shall be registered as a whey-butter factory unless they are, 
in the opinion and to the satisfaction' of the Director, equipped with machinery for 
completely controlling temperatures. 

(4.) No premises shall be registered as a manufacturing dairy of any class 
unless, in the opinion and to the satisfaction of the Director, they are sanitary, 
and in all other respects reasonably suitable for use as a manufacturing dairy of the 
class in which registration is desired. 

(5.) Premises for the manufacture of butter or cheese which are not sufficiently 
equipped with appliances, drainage, and water-supply to warrant their registration 
as a creamery or factory may be registered as a private dairy. 

9 . (i.) The owner of any premi.scs who desires to have them registered as a 
manufacturing dairy under these regulations shall make application in writing 
to the Director, in or to the effect of form No. j in the Schedule hereto, and shall 
in such application specify the class or cla.sses of manufacturing dairy to which it 
is desired that the premises .shall b^ registered as belonging, and shall give particulars 
of the proposed brand which he wishes to be registered for use on dairy- produce 
manufactured in the said prciniaes. 

(2.) Upon being satisfied that the statements in the application arc true and 
that all the requirements of these regulations are complied with in respect of such 
premises and brand, the Director shall register the premises as a manufacturing 
dairy of the class or classes specified in the application, and with a distinctive 
number, and shall register the brand, and shall i»sue to the owner a ( ertificate or 
certificates of registration in the form No. 2 in the Schedule hereto 

(3.) In every case registration of premises shall be deemed to be registration 
thereof as a manufacturing dairy only of the class or classes specified in the applica- 
tion for registration. 

10 . (i.) The Director may decline any application for registration on the 
ground that the proposed brand is identical with any existing brand, or resembles 
any existing brand so nearly as to cause risk of confusion, or is for any other reason 
undesirable for use as a brand for dairy-produce. 

(2.) On the application in writing of the owner and with the approval of the 
Director the registration of any brand may be revoked and another brand registered 
in lieu thereof, and the Director shall thereupon make the necessary alterations 
in the certificate of registration and in the register. 

(3.) On the registration of any premises where the manufacture of butter or 
cheese is not carried on the Director may, in his discretion, dispense with the 
registration of a brand. 

11 . (i.) The Director shall cau.se a register to be kept of every certificate 
of registration of any premises and brand from time to time in force, and every 
cancellation of a certificate shall at once be recorded in the register. 

(2.) A copy certified by the Director of any entry in the register shall be prima 
Jade evidence of such entry and of the facts appearing therein, and a certificate 
under the hand of the Director of the absence of an entry in the register shall be 
prima facie evidence of the facts .stated in such certificate. 

(3.) Every certificate of registration shall continue in force until cancelled 
under the provisions in that behalf hereinafter contained. 

(4.) A certificate of registration issued under any regulations heretofore in 
force shall enure as if it were a certificate issued hereunder of registration as a 
manufacturing dairy of such class or classes as, having regard to the purport of 
such certificate, the Director may decide. 

12 . (i.) So long as the certificate continues in force, but no longer, the dairy 
named therein shall be deemed to be a registered manufacturing dairy of the class 
specified in the certificate, and the owner named therein shall be deemed to be the 
registered owner of the dairy. 

(2.) In the event of the registered owner ceasing to be the owner of the dairy 
the Director, upon being satisfied as to the facts, may write on the certificate the 
words “ Transferred to [Full name and address of the new owner], and transfer 
recorded, this day of , 19 * '* and sign such writing, and shall 

thereupon record the transfer in his register accordingly, whereupon the new owner 
shall be deemed to be the registered owner. 
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18 . The certificate may be cancelled by the Director in any of the following 
events : (a) If the registered owner so requests ; or {b) if the Director is satisfied 
that the owner has not used his registered premises and brand for a period of not 
less than six mouths immediately preceding , or (c) if during anv period of twelve 
months the owner has been at least thrice convicted of any offence or offences 
under the said Act or any regulations made thereunder ; or (d) if the owner fails 
or neglects to remedy within the time specified in the notice any defect in the 
sanitary condition in or about the dairy or its appliances when required by an 
Inspector so to do by notice in the form No. 3 in the Scliedule hereto. 

Milking-machines. 

14 . The owner and occupier of every supplying dairy shall, with respect to 

every milking-machine used in such supplying dairy, comply with the following 
provisions ; provided that nothing m this clause shall be held to make compulsory 
the installation of a vacuum-tank or releasor * {a.) The releaser and vacuum- 

tank shall be either in the open air or m an apartment (liereuiafter called the 
relcciser-room) other than that used for milking (hereinafter called the niilkiiig- 
shedl, and it the rcleaser-rooin is under the same roof as the milking-shed there 
shall be between the rcleaser-room and the milking-shcd a complete and draught- 
proof partition, or, in the alternative, a passage walled on both sides throughout 
the width and height of the releaser-room, open to the outer air at both ends, and 
not less than two feet wide throughout (6.) No internal -combustion or steam 
engine shall be in the same room as the releaser or cream -separator (f.) An 
adequate water-supply, and a suitable plant for the boiling of sufficient w^ater for 
thoroughly cleaning the milking-machine and its appurtenances, shall be installed 
and maintained near the machine, (d,) The body of the v^acuum-lank shall be in 
two parts, or, in the altiirnative, the diameter of the cover shall be as nearly as 
possible equal to that of the tank. (<?.) The releasor and vacuum-rank shall be 
coupled together by short removable connections (/.) The connections to the 
vacuum-tank, from the vacuum-pump, releaser, and milking-.shed vacuum-pipe 
respectively, shall be as straight as possible, and, if it is reasonably practicable, 
shall be independent of each other {g,) The milk-pipe shall be of brass, tinned 
on the inside, and no iron piping, whether galvanized or not, shall be used in the 
vacuum or releaser sy.stem. (h,) The vacuum-pump, vacuum-tank, and releaser 
shall be so installed and maintained that all lines of pipes shall be as straight as 
possible. (/.I The milk-pipc and vacuum-pipes shall have a sufficient fall, which 
shall be provided and maintained so as to be as regular as possibh*, for the purpose 
of jiroper drainage 

Care of Milk and Cream. 

15 . (j.) All separation ot cream from milk at any manulactunng dairy or at 
any supplying dairy shall be done in a room that is w^ell lighted and ventilated, and 
provided with a substantial floor and drain, both made ot concrete or otlier material 
impervious to moisture and having a smooth surface capable of being readily 
cleansed 

(2.) In every supplying dairy in which the separator-room or milk-rollectiiig 
room IS under the sani<‘ ro<if wath an engine-room there shall be a passage, walled 
on both sides throughout tlie width and height of the separator- room r;r niilk- 
collecting room, open to the outer air at both ends, and lud less than two feet 
wide througliout, between the engine-room and the separator-room or milk- 
collecting room, 

(3 ) The owmer of every manufacturing dair> shall comply witli the require- 
nieiits of this clause so lar as they relate to manufacturing dairies, and the owmer 
and occupier of every supplying dairy shall comply with the n'quiiements ot this 
clause so far as they relate to supplying dairies 

18 . (i.) Milk intended for delivery to a manufacturing dairy shall, immediately 
after milking, be removed from the milking-shed or stockyard, and once at least 
carefully strained through some apparatus sufficient for the purp(jse, and then 
cooled to a temperature of not more than 65 degrees Fahrenheit by being run 
over a water cooler or by setting the containers in cold water, 

(2.) Cream intended for delivery to a manufacturing da-ry shall, immediately 
after having been separated, be cooled to a temperature of not more than 
65 degrees Fahrenheit by being run over a w^ater cooler or by setting the con- 
tainers in cold water. 

{3.) The occupier of every supplying dairy shall comply with the requirements 
of the preceding subclauses of tliis clause in respect of all such milk and cream 
produced on the supplying dairy of which he is the occupier. 
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(4.) (.t,) All cream intended for delivery to a manufacturing dairy shall from 
the time when it is separated to the time when it is deposited in such manufacturing 
dairy be at all times adequately protected from the sun. (6.) The occupier of 
every supplying dairy shall comply with the requirements of this subclause until 
the (ielivery of such cream to the <iwiier of the manufacturing dairy or to some 
person on his behalf. (<;.) The owner of everj' manufacturing dairy shall comply 
with the requirements ot this subclause from the time of receipt of such cream 
by such owner or by any person on his behalf, (d.) Every person for the time 
being having the actual possession or custody of any such cream shall comply 
with the requirements of this subciause during the period of such possession or 
custody : Provided always that the liability imposed by this paragraph is without 
prejudice to the liability of any other person under paragraph (ft) or paragraph (c) 
of this subclause. 

Disinfectants on Teats and Utensils. 

17 . No occupier of any supplying dairy shall use or allow to be used on the 
teats of cows in milk or on dairy utensils any poisonous or markedly odorous 
disinfectants .‘sUch as coal-tar derivatives. 

(To be continued,) 


FORTHCOMING AGRICULTURAL SHOWS. 

Horowhenua A. and P. Association : Levin, 25th and 2t)th January, 1927. 
Rangitikei A. and P. Association : Taihape, 26th and 27th January. 

Helensville A. and P Association : Helensville, 29th January. 

Golden Hay A. and P. Association ; Motupipi, ist February. 

Fcilding A. and P. Association : Feilding, i.st and 2nd February. 

Woodville A. and P. Association : Woodville, 4th and 5th h'cbruary. 

Omaha and Pakiri A. and H. Association : Leigh, 5th February. 

Kawakawa A. and P. Association : Kawakawa, 5tb February, 

Clevedon A. and^P. Association * Clevcdon, 5th I'ebruary. 

Te Puke A. and P. Association : Te Puke, 9th February. 

Dannevirke A. and P. Association : Dannevirke, 9th, loth, and iith F'ebruary. 
Pahiatua A. and P. Association : Pahiatua, 12th February. 

Rodney Agricultural Society : Warkworth, 12th February. 

Masterton A. and P .^ssoclatio^ ; Solway, 15th and ibth February. 

Whakatane A. and P. Association : Whakatano. lOth February. 

Te Awamutu A., P., and H. Association : Te Awamutu, i6th February. 

Buller A. and P. Association : Westport, i8th and 19th February. 

Marton A. and P. Association : Marton, 23rd February. 

North Kaipara Agricultural As.sociation : Paparoa, 25th I'cbruary. 

Franklin A. and P. Association : Pukekohe, 25th and 26th February. 

Waikato Central Agricultural Association : Cambridge, 2nd and 3rd March 
Mongonui County A. and P. Association : Kaitaia, 5th March. 

Opotiki A. and P. Association : Opotiki, 8th March. 

Mornnsville A., P., and H. Society : Morrinsville, 9th March. 

Amuri A. and P. Association : Waiau, 9th March. 

Taranaki Metiopolitan Agricultural Society : New Plymouth, 9th March. 

King country Central A. and P. Association : Te Kuiti, loth March. 

Mayfield A. and P. Association: Mayheld, 19th March. 

Rotorua A. and P. Association ; Rotorua, 23rd March. 

Methven A. and P. Association : Methven, 25th March. 

Temuka A. and P. Association : Geraldine, 7th April. 

Mackenzie County A. and P. Society; Fairlie, i8th April. 

Association secretaries are invited to supply dates and location o] theif ^hows 
fat puhltcation in this list. 
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EXPORT OF APPLES AND PEARS, 

1927 SEASON. 

I. CONDITIONS OF GOVERNMENT GUARANTEE. 

Conditions for the Government guarantee on shipments of apples and pears 
made from New Zealand during the 1927 export season are as follows . — 

1. The guarantee shall be limited to approved varieties and classes of apples 
and pears packed in compliance with the requirements of “ Kxtra Fancy " and 

Fancy " grades. 

2. The Government guarantees to the grower a gross market price of iis Od. 
per case on all cases of such apples and pears exported by him in accordance with 
the conditions set out herein. (With respect to South American markets the 
gross price shall be considered to be the cif price, plus is 6d per case selling- 
charges ) 

3. The guarantee shall be limited to apples and pears grown and shipped 
(otherwise than under an f.o.b. contract) by bona fide fruitgrowers or fruitgrowers’ 
co-operative societies, through the New Zealand Fruit-export Control Board or 
other channels approved by the Minister of Agriculture. 

4. Any grower who exports any portion of his fruit crop outside the guarantee 
shall be deemed to have forfeited his right to participate in the guarantee with 
respect to all fruit exported during the season by him or on his behalf, save that 
any grower, if he so desires, may ship the whole of his pears outside the guarantee 
without prejudice to his apple shipments under the guarantee, and rnce versa 

5. All apples and pears to qualify for the guarantee must be passed by an 
Inspector of the Department, and must be packed in accordance with the Export 
Regulations, subject to the modifications and directions set out in the appended 
statement entitled Export l^egulations " 

0. Payment of claims under the guarantee shall be calculated on the basis of 
the average gross price per case received by the claimant for the whole of the 
apples and pears approved under the guarantee and exported on his account 
during the season to all markets, and only the deficiency between the average 
gross price realized for such fruit and iis 6d shall be payable under the guarantee. 

7. Where, however, apples or pears of more than one variety and supplied 
by more than one grower are exported by a joint packing company or group in 
its own name, the guarantee shall be calculated separately in respect of the whole 
of the fruit supplied for export by each grower, on tlie basis of the pool price 
received for each variety supplied by him ; provided that the joint packing com- 
pany or group shall have, not laicr than seven days after the fruit has been 
shipped from New Zealand, notified to the Director of the Horticulture Division 
full particulars of each grower’s fruit included in each shipment 

8. The Government reserves to itself the right {a) to withhold the guarantee 
from any grower who, in the opinion of the Director of the Horticulture Division, 
is not satisfactorily grading out, and exporting separately, his “ Extra Fancy ’’ 
and “ Fancy *' grade fruits ; (b) to withhold from any grower the guarantee with 
respect to any variety of “ Fancy " grade fruit in the event of the Director of the 
Horticulture Division being satisfied that such grower is not shipping a reasonable 
proportion of his “ Extra Fancy ” grade fruit of that vanety , (r) to withhold the 
guarantee from any grower who sells, except for consumption wuthin New Zealand, 
any portion of his fruit crop without the approval of the Director of the Horti- 
culture Division ; {d) to limit the quantity of fruit shipped to any particular port 
should freight rates or market conditions, &c., be deemed unsatisfactory , {e) to 
insist on fruit being precooled prior to shipment if deemed necessary , (/) to with- 
hold the privileges of the guarantee from all fruit shipped m vessels the storage 
facilities of which are held by the Department to be unsatisfactory ; {/^) to with- 
hold the privileges of the guarantee with respect to any market in connection with 
which the New Zealand Fniit-export Control Board is of the opinion that satis- 
factory f.o.b. or c.i.f. trade is or can be established ; {h) to withhold the guarantee 
with respect to any fruit packed contrary to such instructions as may be issued by 
the Department of Agriculture, after discussion with the accredited representative 
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of the Fruit Control Board and the shipping agents of the fruitgrowers concerned, 
calling for a cessation of packing during any specified period, owing to the lack of 
shipping facilities or other causes. 

9. The Government reserves the right to re-examine and to withdraw any 
fruit from export in the event of such re-examination indicating that by reaeon 
of over-maturity or other cause inimical to the keeping-qualities of the fruit it 
would be inadvisable to allow such fruit to be exported. All fruit so withdrawn 
may be disposed of in New Zealand by the owner without reference to the 
guarantee, or by the Government on behalf of the owner. In the latter event 
the proceeds will be credited to the owner, and the transaction dealt with gene- 
rally as though the fruit had been actually exported under the guarantee. But 
should such re-examination reveal the fact that any line of fruit, through careless 
or faulty packing, is decidedly below the standard required, it will be deemed not 
to be covered by the guarantee, and the owner ot such fruit may, at the option 
of the Minister, be held to have forfeited all right to participate in the guarantee 
for the remainder of the season. 

(N.B. — No apples or pears carrying more than one hundredth part ot a grain 
of arsenic per pound shall be approved for export under the guarantee or otherwise.) 


2 . EXPORT REGUJ-ATIONS. 

The tollowing regulations shall apply to all fruit — apples and/or pears, as 
the case may be — intended for export under the Government guarantee, 1927 . 


APPLE GRADES AND VARIETIES. 

The standard grades shall be as follows : — 

“ Extra Fancy ( 7 rade ^ Apples of this grade shall be mature, sound, smooth, 
clean, well formed, hand-picked, true to name, and free from disease, visible bitter- 
pit, skin- puncture, or skin broken at stem, and other defects Slightly blemished 
apples may be included in this grade provided that no individual apple shall have 
more than 5 per cent, of its surface affected thereby. Apples affected by unnatural 
russet may also be included in this grade provided that no individual apple shall 
have more than 5 per cent, of its surface affected thereby. The individual apples 
of solid red, partial red, and striped varieties shall carry not less than 65 per cent., 
40 per cent., and 25 per cent. re.spectively of good typical colour. The individual 
apines of yellow or green varieties shall be of good characteristic colour. 

" Fancy ** Grade . — Apples of this grade shall be mature, sound, smooth, clean, 
well formed, hand-picked, true to name, and free from disease, visible bitter-pit, 
skin-puncture, or skin broken at stem, and other defects Slightly blemished 
apples may be included in this grade provided that no individual apple shall have 
more than 5 per cent, of its surface affected thereby. Apples affected by unnatural 
russet may also be included in this grade provided that no individual apple shall 
have more than 10 per cent, of its surface affected thereby The individual apples 
of solid red, partial red, and striped varieties shall carry not less than 30 per cent., 
15 per cent., and to per cent, respectively of good typical colour. The individual 
apples of yellow or green varieties shall be of good characteristic colour. 

The principal requirements of the above grades are as set out below : — 


Grade. 


Extra Fancy 


Fancy 


Colour 


Solid Red. 


Per Cent. 

65 


30 


Partial 

Red. 

Striped^ 

Ydlow or Green. 

Per Cent. 

Per Cent. 


40 

25 

Good character- 

istic colour 

' 

15 

] 

TO 

Good character- 


istic colour 


Maximum Defects. 


5 per cent, blemish ; 
5 per cent, unnatural 
russet. 

5 per cent, blemish ; 
10 per cent, unnatural 
russet. 
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The standing of the New Zealand apple trade in England has been detrimentally 
affected by the large number of varieties shipped each season, many of which 
represent a few cases only, whilst others are not at all suitable for the market. 
All those that have been shipped in small quantities, unless specially favoured, 
will not be again accepted, and therefore do not appear on this season’s export 
list. These include Allin^on Pippin, Baldwin, Blenheim Orange, Cambridge 
Pippin, Commerce, Crofton, Duke of Clarence, Golden Russet, Horn, John Sharp, 
Sharp's Late Red, and Wagner. 

Apart from these the list still includes a number of more or less unsuitable 
varieties, such as Alfriston, Boston Russet, Brownlee's Russet, Golden Pippin, 
Hoover, London Pippin, Parlin's Beauty, Salome, Shepherd’s Perfection, Edward 
Lippiatt, Pioneer, Premier, Ribston Pippin, Scarlet Pcarmain, Stark, 

Orchardists who are growing these varieties are strongly advised to work 
them over with more suitable kinds as early as possible, and in this connection 
are requested to note that year by year this list will be referred to and notice 
given that a certain number of the varieties named will not be approved for export 
after a stated period. In pursuance of this intention notice is now^ given that 
those varieties marked * will not be accepted for export after the season of 1929 


APPROVED FOR EXPORT TO EUROPE. 


Max. I 
Size. I 


Variety. 


Min. 

Size. 


I' Max. 
'■ Size. 


Variety 


Min. 

Size. 


Solid Red Varieties, 


100 

1 Hoover 

.. ' 216 

1*3 

1 Rokewood . . 

216 

II3 

1 McIntosh Red 

.. 1 216 

100 

' Tasma 

' 216 



Partial Red Varieties. 



Brighton 

. . 1 216 

1 

' Scarlet Nonpareil 

234 

113 

, Delicious 

. . 1 216 

1 **3 

, Scarlet Pearmain* 

216 

113 

Dougherty . . 

. . j 216 


Shepherd’s Perfection. . 

21O 

II3 

Edward Lippiatt* 

., j 21O 


Shorland Queen 

21O 

II3 

Frimley Beauty 

.. 1 216 

1 roo 

, Spitzenberg . . 

210 

1*3 

! J onathan 

• • i 234 

i *«3 

Stark* 

216 

*13 

King David . . 

. . i 234 

1 “3 

Worcester Pearmain . . 

: -iio 

100 

Rome Beauty 

.. 1 2I(> 

i 1*3 

, Yates 

i 234 

113 

' Salome 

.. 1 210 



! 



Striped Varieties. 



*13 

1 Adams Pearmain 

. . ; 216 

»*3 

Senator 

210 

125 

Cox's Orange 

•• 1 234 : 

”3 

Simmonds Winter 

216 

100 

1 Premier* 

210 1 

113 

Statesman . . 

216 

*25 

! Ribston Pippin* 

' 216 

113 

Stay man Winesap 

210 



Yellow or Green Varieties. 


too 

Alfriston 

198 

*13 

Gravenstein . . 

216 

too 

Ballarat 

. . 180 

100 

London Pippin 

198 

too 

Boston Russet 

2 X6 

100 

Lord Wolseley 

198 

II3 

Brownlee’s Russet 

. . 216 

1*3 

McMahon's White 

216 

**3 

Celo 

. . 216 

*13 

Newtown Pippin 

216 

**3 

Cleopatra 

234 

100 

ParJin's lieauty 

198 

too 

Dunn’s 

. . 198 

**3 i 

Pioneer* . . . . 

216 

II3 

Golden Pippin 

. . 216 

**3 , 

Sturmer . . . . ^ 

234 

II3 

Grannie Smith 

234 

it 3 1 

Wilhc Sharp. . . . 1 

198 


I 


S— Af. Jeurnal. 
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APPROVED FOR EXPORT TO SOUTH AMERICA. 


Extra Fancy grade apples only shall he approved for these markets. 


Max. 

Size. 

Variety. 

Min. 

Size. 

Max. 

Size. 

Variety. 

Min 

Size. 


Solid Red 

Varieties. 


96 

Rokewood . . 

125 

72 

Tasma 

^25 


Partial Red 

Varieties. 


72 

Delicious 

125 

88 

Salome 

125 

80 

Dougherty . . 

*25 

88 

Scarlet Nonpareil 

125 

96 

Jonathan 

125 

90 

Shorland Queen 

125 

96 

King David . . 

125 

90 

Spitzenberg . . 

125 

72 

Rome Beauty 

125 

9 b 

Stark* 

125 


Sinped Vanetie*>. 



80 1 

Premier* 

125 i 

80 

Stayman Winesap 

^25 

96 

Statesman 

125 ; 





Yelloio or Creen Varieties. 


96 1 

Cleopatra 

125 

72 

Dunn’s 

*25 


(N.B. — The aforementioned maximum and minimum size's refer to Canadian 
case packs ; but, as this case when packed with the necessary bulge (J m. top 
and bottom) holds more apples of any given size than the normally packed New 
Zealand standard case, the maximum and minimum number of apples m reference 
to the latter case shall be the next lower packing count, as shown on the New 
Zealand standard-case packing-chart, to those set out abo\’e as the maximum 
and minimum sizes of each variety.) 

REGISTERED EXPORT NUMBER. 

The registered number issued to all growers under the Local- market 
Regulations will be declared to be the grower's registered export number also. 
The regi'itered number of each grower must l>c branded on each case of fruit 
exported by him , provided that m the event of any group of growers pooling 
their fruit for export such group may designate its fruit by using any pool 
number allotted by the New Zealand Fruit-export Control Ihiard likewise 
any packing organization to which a registered number has been allotted may 
use such registered number only, provided that in either instance each individual 
grower’s fruit is shown .separately on the advice-note for examination, and stacked 
in separate lots, so that the Inspector may have no difficulty in identifying the 
particular lot under examination 

Should unavoidable circumstances prevent the adoption of this procedure, 
resulting in a line comprising a large number of cases being submitted as one 
line, it must be definitely understood that the examination of same will be solely 
at the grower's risk*, and in the event of any fruit formii»g a portion of the line 
being found to be unsatisfactory the whole line will be liable to rejection. 

PACKING. 

Plain or corrugated strawboard or wood-wool shall lie used on top and 
bottom of cases. 

W RAPPTNCf-PAPER. 

Apples of the various sizes as set out below shall be wrapped in paper of the 
size indicated opposite each respectively : — 

Sizes 64's to 8o's (both inclusive), paper ii in. by ii in. 

Sizes 88's to 113's (both inclusive), paper 10 in. by 10 in. 

Sizes 125's to tqS's (both inclusive;, paper g in. by 9 in. 

Sizes 2 lb’s to 234’s (both inclusive), paper 8 in. bv 8 in. 

In the event of the size of the paper used being smaller than that specified 
above for any respective size of apples, such apples shall be double-wrapped by 
overlapping two papers. 
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SPECIFICATION OF EXPORT CASE. 

CANADIAN STANDARD. 

Inside measurements: loj in. by lijin. by 18 in. 

Ends: loj in. bv lijin. by } in , two pieces (each planed on the outer 
side). 

Sides : 10 in. by igj in. by ^ in., two pieces (one board for each side). 

Tops and bottoms : 5J in. by igj in. by ft- in., four pieces (two each for 
top and bottom). 

Cleats: iij in. by } in. by ft m., four pieces (one across each end both 
top and bottom). 

The Canadian standard case has been substituted for the New Zealand 
standard case for export purposes, but any grower having timber on hand of 
the New Zealand standard measurements may use cases constructed of such 
timlier for the 1927 season only. Apart from this provision the specifications 
of the Canadian export ca.se shall be strictly adhered to. 

Local timber recommended for the construction of export cases is white- 
pine of good quality ; but Piniis tnstgnis, nmu, and beech timber, if well and 
evenly cut and used, with flexible white-pmc tops and bottoms, will be accepted. 

Nailing : Nails used to be not less than ijin long, 14 gauge. Nails to be 
spaced not more than 3 in. apart, and the outer nails of each board to be not 
more than i in. from the edge of board. 

Strapping • All cases to be strapped with a wire or steel band ; such strapping 
to be tightly applied, and to be not more than i in. from end of case. 


LABELLING AND MARKING 

Each end of each case of fruit intended for export must bear a coloured 
label of one or other of the designs adopted by the New Zealand Fruit -ex port 
Control Board for the purpose of designating “ Extra Fancy ” and ” Fancy " 
grades. 

The marking "fof cases shall l)e in accordance with the previous season's 
requirements. 


PEARS. 

Varietie.s approved for export to Europe : — 


Max. 
Size. 1 

Variety. 

Min. 

Size. 

Max. 

Size. 

V.iriety. 

.Mm. 

Si/e. 

In. 


In 

In 

1 

In. 


Joseplune de Malines . . 

1 -'i 


1 Winter Cole . . 

.. 2i 

2i 1 

1 P. Barry 


2? 

Winter Nells . . 

2i 


i Packham's Triumph 






PEAR PACKAGES 

Pears for export shall be packed in wooden trays ha\ ing an inside measure- 
ment of rij in. by r8 in., with depth from 2J m. to 3 in Each tray to be complete 
with lid and label. Three trays to be securely wired together, forming one 
package. Binding- wires to be placed within i in. of each end of the package 

In the construction of trays on the basis of sets of three to the package the 
following is recommended : Bottom of bottom tray and top of t(^p trav to be 
of two pieces, each 5J in. by ft in. Tops and bottom‘d in all other instances to 
be of two pieces, each 5J in. by ft in Middle trav to have cleats across each 
end both top and bottom, thus requiring four cleats, f m. by in. by ii|in. 
Constructed in this way any bulge that takes place is inward, owing to the timber 
being lighter than the outer tops and bottoms. At the same time any such bulge 
is protected by the cleats, which also keep the trays apart, thus allowing for free 
ventilation. 
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Specification oj Trays in Sets of Three, 

Ends * ii| in. by 3 in. (or 2) in.) by } in., six pieces. 

Sides : i9i in. by 2\ in. by -fg in., six pieces. 

Tops and bottoms : 19 J in. by 5J in. by ^ in., four pieces. 

Tops and bottoms : iqJ in. by 5J in. by ^ in., eight pieces. 

Cleats : iij in, by J in. by ^ in., four pieces. 

Labels for Trays. 

Special labels for use on pear- trays have been prepared, and will be pro- 
curable from the New Zealand Fruitgrowers' Federation. 

MINIMUM CONSIGNMENT. 

Twenty cases of any one variety of either apples or pears shall be the 
minimum consignment accepted for export. 


INVENTIONS OF AGRICULTURAL INTEREST. 

Applications for patents, piibliihed with abridged specifications in the New 
Zealand Patent Office Journal from i8th November to ibth December, include the 
following of agricultural interest . — 

57366 : Cream-cooler ; K. D. Berry, Palmerston North. No. 57337 : 
Cattle-food-mixing machine; A J. Palmer, Palmerston North. No. 54627: 
Cultivator ; G. P. Potter, Powranna, Tasmania. No. 54631 : Cream and cheese 
scale ; McMillan and Frederic, Ltd , Stratford. No. 57098 : Teat-cup ; J. H. 
Bishop and C. W. Nearber, Morrinsville. No. 57312 : Steel fence-post ; RyJands 
Bros., Ltd., Newcastle, N.S.W. No 55153 : Mole drain-plough ; H. H. Jensen, 
Whakaronga, No. 56325 : Flax-dressing machine ; W. R. Aicken, Martinborough. 
No. 57424 : Fence-dropper ; S, E. Page, 27 Chancery Lane, London W.C. 2, 
England. No. 57489 • Tractor loading-attachment ; H. F. Lessmann, Des Moines, 
U.S.A. 

Copy of full specifications and drawings in respect of any of the above may 
be obtained from the Registrar of Patents, M'ellington, price is. All fees must 
be paid in advance in cash, or paid to the Public Account at a branch of the Bank 
of New Zealand and the bank receipt sent to the Patent Office ; or fees may be 
remitted by Post Office order or postal note. 


CLASSIFICATION OF CATTLE IN NEW ZEALAND. 

Following are particulars of cattle in the Dominion (including boroughs) for the 
last two years' enumeration, as compiled by the Census and Statistics Office : — 



Number on 

31st Jan , 1925. 

Number on 

31st Jan., 1926. 

Bulls two years old and over, for stud — 



For beef purposes 

12,679 

12,908 

For dairy purposes 

47»I4^ 

45.945 

Steers two years old and over* 

405 . 768 i 

394.547 

Steers and bulls one and under two years old 

189,801 

169,249 

Cows and heifers two years old and over, for 
dairying — 

In milk . . 

L17S.504 

1 ,x8i ,441 

Dry 

124,625 

122,415 

Other cows and heifers two years old and over . . 

518,284 

535.273 

Heifers one and under two years old 

441.510 

401 .013 

Calves (heifer, steer, and bull) under one year old 

552. 1^4 

589.695 

In boroughs, &c. . . 

33.268 

t 

Totals . . . • 

3.503.744 

3,452,486 


* Including bulls not kept for stud purposes. t Included in classified figures above. 
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WEATHER RECORDS: DECEMBER AND 
CALENDAR YEAR 1926. 


Dominion Meteorological Office. 

GENERAL SUMMARY FOR DECEMBER. 

RAI^'F^Ll during December was above the average over most parts of the 
Dominion, but strikingly deficient in other districts. The falls were excessive 
at times in many localities. Thus, while Auckland and other places near had 
two and a half times their usual fall, Hamilton had less than the usual average 
for December. The same striking contrast is seen m comparing the total 
quantities in Poverty Bay and Hawke's Bay, Gisborne having two and a half times 
its usual average and Napier 6o per cent above the usual, while other places 
inland had less than the average. .\gam, Dunedin had double its usual average 
quantity, while Invercargill had about half. Rainfall was below the average 
on the west coast of the South Island and in some parts of the North Island. 

Southerly winds and cold changeable conditious prevailed during the first 
week of the month, owing to the passage of a storm eastward of New Zealand. 
A barometric pressure of 28-07 was reported from the Chatham Islands on the 
morning of the 3rd, while barometric pressure in New Zealand averaged 2 
higher On the iith a westerly disturbance passed in the South, and accounted 
for strong north-west winds. Another westerly disturbance passed in the South 
on the 20th, and two disturbances were in evidence about Chnstmastide, one 
in the North accounting for very heavy downpours These two disturbances 
neutralized each other, however, so far as wind was concerned, but tt>gethcr 
accounted for mild, dull, and wet weather generally. 

Conditions were backward on the whole, and haymaking was greatly 
interfered with in many parts of the country. 


RAINFALL FOR DECEMBER AND CALENDAR YEAR I926 AT 
REPRESENTATIVE STATIONS. 


Station. 


December. 


Calendar Year. 


i 

I 


Total 

Fall. 


i Number 

! 

'Wet Days. 


I 


Maximum 

Fall. 


Average 
December 
I Rainfall. 


Total 

Rainfall, 

1926 


Average 
Rainfall . 


North Island 


Kataia 

Inches. 

1-28 

7 

Inches. 

0-62 

Inches 

3-28 

Inches. 

38-97 

'Russell 

3-5-J 

8 

I -98 

2 05 

65-22 

Whangarci 

3-U> 

8 

0-70 

' 2-49 

76-15 

Auckland 

6-30 

16 

2-31 

2-84 

63 35 

Hamilton 

2-87 

16 

064 

1 3 - 7-2 

58-74 

Kawhia 

3*24 

12 

0'8o 

3-21 

63-92 

New Plymouth. . 

4-14 

14 

i-io 

4-33 

67-84 

Riversdale, Inglewood . . 

703 

23 

T-70 

7-43 

it6o() 

Whangamomona 

5-73 

12 

1-43 

5-98 

<H -05 

Tairua 

10-86 

8 

1-44 

4-30 

74-03 

Taiiranga 

6-8c) 

T3 

I 85 

3-47 

58-14 

Maraehako Station, Opotiki 

2-76 

1 14 

0-46 

2-82 

50-84 

Gisborne . . . . 1 

1 5-«8 

17 

I -59 

1 2-16 

34-79 

Taupo .. .. 

! i’43 

7 

0-50 

[ 3-fi^^ 

45*53 

Napier , . . . 

3*4b 

13 

1-28 

230 

20-89 

Maraekakaho Station, 

545 

16 

i-8i 

j 2-21 

25-01 

Hastings 

Taihape 

i 

2-38 

12 

0-65 

1 3-42 

40-54 

Masterton 

4-02 

17 

0-95 

1 2-80 

38-61 

Patea 

1 5 <>9 

II 

1*40 

i 3-35 

54-62 

Wanganui 

2-8i 

II 

0*73 

1 2-63 

42*12 

Foxton 

310 

5 

T-50 

1 2-54 

43-84 

AVellington 

3*79 

12 

091 i 

3-29 

42-38 


Inches. 

50 -S 7 

4‘)-79 

<10-24 

44-1 H 

50 - 3 C 

52-70 

^>o-i8 

104-48 

79-50 

(►5-82 
33 TO 

50-77 

.l()-g 4 

45 '-Jo 

36-41 


40-01 

3 «- 7 T 

44-03 

36-86 

31-88 

48-21 
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RAINFALL FOR DECEMBER AND CALENDAR YEAR I926 — continued. 



DecMUber. 

Calendar Year. 

Station. 

Total 

Fall. 

Number of 
Wet Days. 

Maximum 

Fall. 

Average 

December 

RainfaU. 

Total 

Rainfall, 

1926. 

Average 

RainfA. 


South Island, 






Inches. 


Inches. 

Inches. 

Inches. 

Inches. 

Westport 

5-10 

16 

I -56 

6*6o 

67-51 

78-27 

Greymoutii 

5*61 

14 

1*15 

8-95 

89*12 

104*13 

Hokitika 

7 - 5 <J 

13 

215 

10*70 

118-72 

116*59 

Ross 

8-44 

II 

2*51 

12*04 

140*26 

136*86 

Arthur’s Pass . . 

16*22 

13 

4*10 

12*02 

205*16 

156*61 

Okuru 

12-53 

12 

4*14 

11*73 

150*37 

148-32 

Collingwood 

12-56 

14 

352 

8*01 

110-47 

99*81 

Nelson 

410 

II 

1*20 

2*69 

36*96 

37-84 

Spring Creek . . 

4-8o 

13 

1-53 

1*93 

34*22 

30*31 

Tophoiise 

0-65 

14 

2*02 

5*00 

70*25 

60*78 

Hanmer Springs 

3*54 

16 

0 * 7.5 

3*20 

44-30 

40-82 

Highfield, Waiau 

2*65 

11 

0-48 

2-51 1 

1 28-80 

33*38 

Gore Bay 

3-47 

L 3 

0*65 

2-12 1 

2pi2 

31*63 

Christchurch . . 

3-55 

12 

1*39 

i 2*o6 

^3-84 

25.30 

Timaru 

4 -o.> 

II 

1-30 

2*41 i 

23-70 

22-78 

Lambrook Station, Fairlie 

4*13 

12 

1*41 

2*33 ■ 

26-41 

25-09 

Ben more Station, CTearburn 

2*02 

II 

0-64 

■ ^*77 

3034 

24 * » 5 

Oamaru 

4*60 

II 

1-62 

2*15 

29-46 

21-82 

Queenstown 

2-31 

10 

076 

2*55 

33*67 

. 30*53 

Clyde 

1*84 

10 

0*50 

1*79 ! 

17*72 

15*23 

Dunedin 

70S 

16 

T-D 

3 - 4 « 

44*93 

36-96 

Wendon 

^•3.5 

9 

0-88 

2*95 

32*89 

30*57 

(iore 

2-33 

‘3 

0-5T 

3*41 

34*42 

35*17 

Invercargill 

2-l6 

14 

0*52 

4-26 

47*24 

45*98 

Puysegur Point 

6*72 

14 

1*36 

6*63 

95*90 

83*61 


— £). C. Baies^ Director. 


Commercial Poultry- farming — The Chief Poultry Instructor remarks as follows 
in his annual report for 1925-2O : “ A gratifying feature at the present time in con- 
nection with the industry is the increasing number of large plants established 
tliroughout the country, and w'hich are proving profitable undertakings to their 
owners. A few years ago large commercial plants w'cre few and far between. 
Now there are many, ranging from (>00 to 1,000 bird-capacity, while in some cases 
plants are carrying upwards of 3,000 laying-birds. The advance made in this 
connection is almost entirely due to the improved type of laying- bird now avail- 
able, and the advanced knowledge relative to the breeding, housing, feeding, and 
general management of poultry.*' 


Gras^-grub and Tree Nurseries . — Damage by the grass-grub again occurred in 
South Island nurseries of the State Forest Service during the 1025-26 season, 
and efforts were made to prevent attacks and protect tree crops. Experiments 
were carried out with the aim of arresting the flights of beetles in the vicinity of 
seedling crops and thus preventing egg-deposition on the area. Screens of plain 
calico provided with a drowniiig-trough along the base and of calico covered with 
an adhesive mixture were placed as barricades to the prevailing direction of flight 
adjoining badly affected grassland. Negative results, however, were obtained. 


Cereals respond well to superphosphate. Root crops require mixtures ci 
slow and rapidly acting ;phosphate. Green forage crops are benefited by nitro* 
genous fertilizers in addition to phosphate. 
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ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

GREASY HEEL IN HORSES. 

" Subscriber," Ashburton : — 

I have a draught gelding with greasy heels, all four legs being affected. The 
heels have broken out in open sores and there is some discharge. The animal 
has also gone lame. I have clipped the hair short, and am bathing daily with 
a strong disinfectant solution. Is this correct ? If not, kindly advise me as to 
treatment. Also, is the trouble infectious ^ 

The Live-stock Division : — 

In regard to the treatment you describe, there is a possibility that you are 
using too strong a solution, and the treatment indicated below would be advis- 
able. In this connection it is well to know that except in very slight cases a cure 
is extremely difficult to effect But even if the animal is badly affected the 
treatment suggested will have the effect of keeping the trouble in check and 
lessening the objectionable condition As the disease is primarily constitutional, 
internal as well as external treatment is necessary It is therefore advisable to 
give an occasional dose of physic, such as an aloes ball in a dose of from 4 to 
C drachms, according to the size of the horse Suitable external treatment is to 
clip all the hair from the heels and fetlocks and liberally apply the following 
dressing once daily to affected parts. Zinc sulphate, 2 oz ; Bol Armen, i|oz. 
To this should be added a quart of water, and the mixture well shaken before use. 
Any chemist will supply this. Care must be taken to keep the horse as much as 
possible out of wet places, and if the animal is standing in a stable it is es.sential 
to keep the floor clean and free from urine and dung As already stated, the 
disease is primarily constitutional, and therefore if other animals in the same 
stable are kept properly groomed and clean there is little likelihood of their 
becoming affected unless predisposed towards the trouble 


TREATMENT FOR KING-COUNTRY LAND. 

J. K. C. Baines, Feilcling ; — 

On my farm at Piopio, King-country, the grass has begun to show signs of 
exhaustion 1 top-dres'' annually with basic slag, but the response is verj weak. 
Could you advise me as to what maiiurcs are l>est suited for this light land, and 
the quantity to use to obtain the best results ' I have recently ploughed up 
50 acres with the intention of grassing down afresh Would you kindly specify 
a good mixture to use, and inform me whether turnips or rape would be best sown 
first V 

The Fields Division : — 

Generally speaking, super gives better results on light porous soils than does 
slag, and for general purposes we would recommend you to use a mixture of two 
parts super and one part carbonate of lime, .at tlie rate of ^ cwt per acre Super 
alone docs well, but you would probablv get rather better results wnth a little lime 
added. Alternatively, you could apply J ton of lime every six or seven years 
and use super annually. Autumn application is usually best, as it promotes early 
spring growth Before resowing the land to grass it w^ould be good practice to 
take one crop of sw^edes, then rape, working the surface lightly when the rape is 
fed off preparatory to sowing grass Sheep could be used to tread in the seed, 
as these soils are badly in need of consolidation. If a little b( iirdust or blood- 
and-bone were used in the rape-manure it would help the young grass considerably. 
A suitable mixture for permanent pasture for sheep w^ith a few cattle would be 
as follows : Italian rye-grass, 3 lb ; j)erennial rye-grass, 10 lb , cocksfoot (Akaroa), 
12 lb. ; crested dogstail, 3 lb. ; timothy, 1 lb. ; Danthonia pilosa, i lb ; cow-grass 
(colonial), aj lb. ; white clover (colonial), ijlb. ; subterranean clover. Jib; 
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Lotus major (colonial), Jib. : total, 34J lb. per acre ; approximate cost per acre/ 
£i 1 7s. cash. With judicious top-dressing and careful management this should 
give you a high-class permanent turf. 


FOUL-IN-THE-FOOT. 

E. H. I,., Mahakipawa : — 

Would you please give me some information as to treatment of lameness in 
a cow? The trouble commenced last summer with an inflamed swelling of the 
coronet of one forefoot. The wall of the hoof, about an inch down from the 
coronet, cracked and opened, and eventually the swelling burst, the pus being 
exuded through the hole in the hoof. It has healed several times, only to burst 
again. 

The Live-stock Division : — 

This trouble is commonly known as “ foul-in-the-foot,” and is caused by 
micro-organisms gaining entrance through abrasions, wounds, &c. The condition 
is most often met with in animals that have been standing in mud and filth, but 
sometimes arises through bruises sustained on hard stony ground. The following 
treatment is recommended : Examine the sole and lx“tween the claws for any 
wounds, &c. ; remove any superfluous horn, especially at the toe ; stand the 
foot in a bucket of warm water to which a little Jeyes and a handful of washing- 
soda have been added ; thoroughly cleanse the foot and then apply a bran 
poultice, leaving this on overnight. The bathing and poultices should be con- 
tinued until the discharge ceases. Then apply to the wound a pack of cotton- 
wool or tow soaked in a weak solution of bluestone, keeping the pack in place 
with a bandage applied round the hoof -head and between the claws. The 
animal should be kept in a clean, dry paddock. 


MILDEW ON LETTUCE. 

A. Seux, Poroti 

Will you kindly give me information as to treatment and effective preventive 
measures for mildew on lettuces ? 

The Horticulture Division : — 

Mildew infection of a lettuce crop is best treated by lifting diseased plants and 
carefully destroying them. Where heavy cropping is carried out without much 
rotation, all plant- waste should be burnt to avoid soil-infection. In difficult cases 
the soil should be given a dressing of lime, and crops immune to this disease 
should be planted for a season or two. 


PROLAPSE OF RECTUM IN YOUNG PIGS. 

C, Emery, Rotokohu : — 

About a week after weaning a litter I found two of the little pigs with paxt 
of their bowels projecting from behind. 1 put the parts back, with a stitch to keep 
them in place, but two weeks after they came out again. About a month after 
the same thing happened to two more. The food they have had since weaning 
IS skim-milk — nothing else — and their bowels are working very freely. Would 
you plea.se tell me the cause of this complaint and a cure for it ? 

The Live-stock Division : — 

Prolapse of the rectum is frequently a complication of severe diarrhoea or 
constipation, particularly when either of these complaints is accompanied by 
excessive straining. This disease is favoured by weakness, with relaxation or 
paralysis of the muscle surrounding the atius. Treatment consists of cleaning 
up the part and replacing it by stead}* pressure of the 'hand or finger. Raising the 
hind quarters slightly and injecting small quaritities of water and olive-oil greatly 
assist. Sometimes replacement has to be repeated. In your case the trouble 
appears to be due to diarrhoea, and in this connection it is noted that you are 
feeding solely with skim-milk. Although skim-milk is frequently the only diet 
givep to pig.s it provides insufficient nourishment and should be supplemented by 
pea-meal, bean-meal, blood-meal, or Hnseed^meal. 
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THE GRASSLANDS OF NEW ZEALAND. 

REGRASSING EXPERIMENTS ON DETERIORATED HILL 
COUNTRY IN WHANGAMOMONA COUNTY, 1925 AND 1926. 

E. Bruce Lew, Agrostologist, Biological Laboratory, W^-llinglon. 

During the past three years some 347 acres of hill country in Whanga,- 
momona County have been burnt and sown with experimental seed 
mixtures by the Department of Agriculture. The sowings have been 
made on different types of primary forest and secondary growth, on 
different soil and slope aspects, and on areas where var^ung systems 
of farm-management were practised. 

The first of these sowings, made in 1924, are recorded in tlie Journal 
for August of that year. In the sowings made in 1925 the mixtures 
were considerably altered as a result of detailed analytical work on the 
plots sown the previous autumn. In i()2i. the cost of the mixtures 
was not taken into consideration, but in 1925 the use ot the most 
economical mixtures, based on work done on the previous year’s 
sowings, was the main objective. Certain species sown in 1924 were 
outstanding, and these wro made the base u]X)n which to construct 
the most economical mixture. Species regarding which there was a 
doubt as to their suitability for the country wen‘ considerably reduced 
in quantity, while others were eliminated altogether. 

At the end of the first year the outstanding questions to hv definitel}’ 
proved were the following ; — 

(i.) Are cocksfoot and perennial rye-grass worth while ? 

' (2.) Will danthonia come in naturally (without bt'ing sown arti- 
ficially), provided sufficient feed from other more-cheaply-establishing 
species is secured to keep stock working on the area, in order that 
secondary growth may be so effectivel}^ controlled that light can 
reach the ground surface ? One cannot but think that if only all the 
hill country can be kept open to the light danthonia will ultimately 
come in and take charge. The question is whether we can get other 
cheaper-establishing species that will immediately pay for their sowing, 
and that will keep going long enough to enable such development to 
take place. 
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(3.) Is the inclusion of small quantities of seed of Danthonia pilosa, 
Lotus major, paspalum, Poa pratensis, subterranean clover, yarrow, and 
Lotus hispidus justified on the score that these plants — so successful 
in other parts of New Zealand — will come on in later years if some 
seed is sown, and spread by their own inherent capacity to establish 
through reseeding or by their capacity to tiller out vegetatively ? To 
rely on any of these species to form an early sward seems quite 
futile, in the Taranaki back-country at least. 

The outstanding success of brown-top and crested dogstail as good 
establishers and rapid sward - formers determined us to make these 
two species the basis of the mixtures, which determination has not 
been modified after three years* close examination of results. 

The 1925 Trials. 

The different seed mixtures used in the 1925 trials are given in the 
tables which follow : — 


Table i. — General Mixtures for Secondary Burns, TQ 33 : Bach Plot i Acre. 


Mixture^nuinbers . . 

1 

' 2 . 

3 . 

4 

5 . 

6 . 

7 . 

8. 

1 9 . 

1 



lb. 

Ib. 

lb. 

lb. 

Ib. 

lb. 

lb. 

lb. 

lb. 

Perennial rye-grass 



i 

4 

4 

4 

4 

2 



Cocksfoot 




3 

3 

3 

3 

(> 

10 


Crested dogstail 


4 

4 

4 

4 

4 

4 

4 

4 

4 

Brown-top . . 


2 

2 

2 

2 

1 

1 

I 

i 

2 

Danthonia pilosa 



3 


3 


3 

3 

3 

3 

Paspalum 


I 

I 

I 

I 

1 

1 

I 

1 

I 

White clover 


i 

i 

i 

i 

i 

i 

i 

i 


Lotus major 


i 


i 

i 

1 i ' 

i 

1 i 

1 i 


Lotus hispidus 


i 

i ' 

i 

i 

1 i : 

i 

1 i i 

i 

i 

Subterranean clover 


2 oz. 1 

2 oz 1 

2 oz. 

2 oz 1 

I 2 OZ , 

2 oz 

2 OZ. 

2 oz. ! 

2 oz. 

Yarrow 


I 02 

I oz ' 

T OZ 

1 oz. 1 

1 OZ. 

I oz. 

T OZ 

I OZ ; 

I oz 

Wild white clover 



, , 


! 

.. ( 




I 

Ratstail 


, , 








T 

Chewings fescue 



• • 1 

1 



'• 1 




2 

Total amount per acre 

8-7 

11-7 j 

1 

157 

18.7 

147 ' 

177 

18.7 

20-2 

'T,.; 


The first four mixtures in the above table are designed to give 
information regarding the need or otherwise of including danthonia in 
the mixture, and whether the inclusion of rye-grass and cocksfoot help 
materially in the formation of the ultimate sward. Mixtures 5 and 6 
were included for country somewhat above the average, or where top- 
dressing with artificial manures might be carried out. Whether or not 
it is necessary to include danthonia is again tested here. Mixtures 7 
and 8 contain more cocksfoot for the purpose of giving this grass a 
fmrther trial. Mixture 9 contains the base of finer and harder grasses, 
to which wild white clover, ratstail, and Chewings fescue have been 
added. Mixture 10 contains the three outstanding species that up to 
the present are promising best on the slightly more fertile soils and 
where a certain amount of top-dre^ing is practicable. 
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Table 2 . — Mixtures for Primary Forest Burns : Back Plot 2 \ Acres. 


Mixture-numbers . . 

I. 

2. 

3 - 

4- 

Cocksfoot 

lb. 

15 

lb. 

8 

"4 

lb. 

Perennial rye-grass 


0 

0 


Italian rye-grass 

2 

2 

2 

2 

Cre.sted dogstail 

4 

4 

4 

4 

Brown-top 

i 

T 

2 

3 

Danthonia pilosa 


I 

2 

3 

Paspalum 

1 

I 

I 

I 

White clover , . 

I 

I 

I 

I 

Lotus major . . 

i 

4 

4 

4 

Lotus hispidus 




I 

Subterranean clover 

2 OZ I 

2 OZ. 

2 OZ 

2 OZ. 

Yarrow 

I OZ 

1 OZ. 

1 OZ. 

I OZ. 

Total amount per acre . . . . 

242 

247 

227 

I T 57 


In the above series of plots (Table 2) the trial centres largely on a 
comparison of cocksfoot in varying amounts associated with brown 
top and Danthonia pilosa, these also in varying amounts. Where the 
cocksfoot is highest in amount the brown-top and the danthonia arc 
low or absent altogether, and where the cocksfoot is reduced and 
absent these two hardier grasses are increased in amounts. Each 
mixture costs approximately the same — approximately 35s. per acre. 
None of these mixtures is intended to be ideal for the country, but 
is sown specially for careful comparative anal}^tical work on the 
species themselves. 


Table 3 . — Crested Dogstail, Brown-top, and Lotus major Trials ‘ Each Plot J Acre 


Mixturf-numbers . 

XA 

2 A. 

3. 

3A. 

4 , i 

,*. 1 

5 , 

5 A 

6. ! 
6a 

1 

7. ! 

7 ^ ; 

8 , 

8 a ; 

1 

Q. 

9 A. 

10, 

lOV. 

11 ) 

IIA 

1 

I 12 . 

, I 2 A. 


lb. 


lb. 

[rb'T 

lb. 

lb. 

11 ) ' 

lb. 

lb. 

lb. 

lb 

lb. 

Crested dogstail . . 

. 20 



; 4 i 

L5 ; 

1 ' 34 ; 


4 

10 1 

’^4 I 


1 7 

Browii-top 


’s 

1 34 

^4 


’3 i 

2 


2 

14 

Lotus major 


! ■■ 

1 ^4 

> 4 ^ 



*1 




i 

4 

Total amount per 

20 

1 5 

r^' 

8 ; 

13 

' 3|i 

3i! 


10 

' --4! 

4 

4 


These small plots were sown in duplicate, one lot being sown in 
the ordinary way after the burn, and the other (in each ca.'^e the A 
plot) top-dressed with i cwt. of superphosphate per acre at the time of 
seeding. Weak turf as well as burnt patches was sown with these 
mixtures. It was thought that by increasing the fertility of the 
surface layer of soil, upon which the seed germinates, a more ready 
establishment would be effected. 

The mixtures of Table 3 fall into three groups. In each of the 
first four mixtures, 20s. worth of .seed per acre is sown ; in each of the 
middle four, 15s. worth of seed per acre ; and in each of the last four, 
los. worth. When the mixtures were sown crested dogstail was is. 
and brown-top and Lotus major 4s. per pound. 
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NEW INTRODUCTIONS AND LESS COMMONLY USED SPECIES. 

In addition to the foregoing, other species than those more 
regularly used were tested. A mixture consisting of the following 
fifty-three species was sown at the rate of approximately 60 lb. per 
acre : Tall fescue, meadow - fescue, hard fescue, sheep's fescue, 
various-leaved fescue, fine-leaved sheep's fescue, Chewings fescue, 
Wakeman's fescue, red fescue, sand fescue, Festuca decolorans, 
Scleropoa rigida, tall oat-grass, golden oat-grass, prairie-grass, Bromus 
inermis, Bromus patulus, Bromus racemosus, Bromus eredus, Bromus 
polyanthus, Bromus pendulus, Bromus macrostachys, sweet vernal, 
Yorkshire fog, red-top, paspalum, ratstail, yarrow, chicory, Tambootie 
grass, Phalaris canariensis, Phalaris arundinacea, Phalaris caroliniana, 
Phalaris paradoxa, Poa anceps, Poa nevadensis, Poa Aslonii, Poa 
nemoralis, serradella, Danthonia semiannularis, strawberry - clover, 
Lotus corniculatus, English trefoil, Melilotus alba, Melilotus arvensis, 
Hubam clover, Medicago arbor ea, snail clover, elephant-eared mustard, 
haresfoot trefoil, suckling-clover, kikuyu (planted), Triodia decumbens 
(planted). 

RE-ESTABLISHMENT OF PASTURE AND PASTURE MAINTENANXE COSTS. 

Experiments were initiated towards determination of cost of bringing 
deteriorated country back and of maintaining that country over a 
period of years. It is not so much the initial regrassing costs connected 
with the bringing back of tlie country that determines whetluT or not 
the propo.sition is economical. The determination of the maint(‘nance 
costs is an essential prerequisite to the formulation of an>' plan for 
the economic working of the country. One-sheep country where the 
maintenance costs are high is an entirely different proposition from one- 
sheep country where the maintenance costs are low. 

This work is not a matter of small plots, but entails whole paddocks, 
a fairly large expenditure of money, and exact records of incomings 
and outgoings so far as the particular area being studied is concerned. 
Up to the present the work has been attempted co-operatively with 
farmers, but it would appear that the control of whole farms for this 
purpose will be necessary before really satisfactory results can be secured. 


LOCATION AND DESCRIPTION OF AREAS SOWN IN I925. 

2'ablc 4 

Notk — Except where otherwise indicated the mixture - numbers m third 
column refer to Table i 


Area on Property of 


F. Coxhead, Tahora 


Type of Country. 


Patchy bracken fem, on 
westerly asi^ect 


Claude Carter, Tahora 


Wineberry, bush-lawyer, 
soft fern, bracken, and 
bard fern 


Mixtures used. | Rt marks. 


I, 2, 3, and 4 ' Fairly good burn ; seed 

sown almost immedi- 
} atcly after burning. 

7 , Cost of regrassing and 

! maintenance e x p e r i • 
I ment ; 30 acres burnt 
' and sown. 


B. B Roberton, Tahora . . 


Bracken and manuka. 
Manuka felled, and 
area top > dressed in 
1924 and 1925 after 
seed sown 


6 i To compare with re- 

I mainder of paddock 

* that is being brought 

I back bv top-dressing 

I alone. No burning of 

j cut manuka and no 

I sowing of seed. 
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AREAS SOWN IN 1925 — cofittnued. 


Area on Propt»rty of * 

Type of Country. | 

Mixtures used. | 

Remark-.. 

J Selby, Tahora . j 

1 

j 

i 

1 

Hard - fern patches on 
hillside run predomin- 
antly to drtnUionia 

3 i 

1 

On this area certain hard- 
fera patches burnt but 
not sown Object of 
experiment is to test 
whether sowing of burnt 
patches situated in dan- 
thoiiia - dominant pas- 
ture is at all necessary. 

J. Ostler, Kohura lain .. ^ 

Hard-fern patches ; NM*'. j 
slope 

•) and 6 

Danthonia spreading 
throughout area. Ob- 
ject of cx pen merit to 
test out whether it is 
necessary to include 
dauthouia 111 mixture 
when this grass is once 
well established on area. 
Patches burnt earlv in 
February, b u not sown 
until early April 

J. Ostler, Kohuratahi 

Stunted bracken ; S.W. 
slope 

I and 2 

Sow'll aliijo-jt iniinediately 
after burning. 

A. Botlotnlcy, Whanganio 
inona 

Bracken and manuka ; 
easterly slope 

1, 2, 5, and 6 

Owing to poor and patchy 
nature of burn, and 
difficulty of marking out 
plots, these mixtures 
weic mixed together 
and sown as one plot. 

J. McCluggage, Whangamo- 
inoua 

Hard fern, bracken, and 
slips ; very steep ; 

S W. slope 

1, 3, 4, TO, 

and n 

(iood burn secured ; area 
sown almost immedi- 
ately after the burn. 

A. Coxhead, Whaagamo- 
ruona 

Hard fern and bracken ; 

N IC slope 

I, ?, 4, and II 

\reas burnt early in 

1 rebrnary , not sown 
until eailv m Apiil 

A. Coxhead, VVhauKaino* 
mona ^ 

H.ird fern 

All Table j 

1 

Vrea sown soon after being 
burnt 

Murphy Bros., Aoluhia . . 

Wnieberry an<l bracken , 
various aspects 

2 and 6 

10 acres of each mixture. 
Cost of regrassing and 
maintenance e x p c r 1 - 
ment. 

Murph> Bro.- , Aotuhia . . | 

I Primary foiest burn , 
j S.Ii and W slopes 

, 

; \1I Table 2 

Good ( lean burn ; burnt 
about Chriilmas-timc , 
grass sown f’rsl w-eek in 
ApnI. 

A McCluggage, Pohokura 

1 

Bracken and hard fem ; 
N. and W. slopes 

I, 2, 3, and p 

Sown soon after being 
burnt. 

E. J WiMe, PohoKura . 

Hard fern and bracken ; 
N.W. slope behind 
homestead 

1 and 2 

(lood burn ; sown soiui 
alter burning 

H J. Wilde, Pohokura 

Bracken and \\atcr-fern ; 
up from wool-shed 

3 

Good burn , sow n almos' 
immediately after burn- 
ing 

A. J. Stone wigs, Te VVera 

Manuka, hard fern, and 
bracken ; various slopes 

I, 2, 3» 9 , aud TT 

Man ika and hard fcin 
moderately good burn. 
Where iert.un of the 
manuka was winter-cut 
among braeken and 
w ater - fern, cxtremclv 
difin ull to get good 
burn. 

A. J. Stone Mgg, Te Wera 

Manuka and hard fern ; 
N.E. and N.W, slopes 

AU Table 3 

Fairlv gt»od burn ; seed 
sown soon , if ter burning. 

H. Mayo, Strithmorc 

Bracken and manuka , 
N.E. slope 

I, 2, 3, and 4 

R ithcr poor burn , m 
many places thick mass 
of dead bracken left 
unburned on ground. 
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AUBAS SOWN IN ‘Continued. 


Area on Property of 

Type of Country. 

Mixtures used. 

Remarks. 

Areas outside Taranaki back-country also sown. 

Jepson Bros., Otaki Forks 

Hard fern, water-fem, 
and bracken ; S.E. 
slopes 

h 2. 3. 4» 5, 6, 7, 
8, 9, and 10 

Fairly good bum, but 
rubbly nature of country 
pe vented access of hot 
nre to rhizomes of hard 
fem. 

Corrigan Bros., Otaki Forks 

Water‘fern and wineberry 
— secondary log fire ; 
N.W. slope 

I, 2. 3 i *1 5 , and 6 

Owing to wet season very 
poor cleaning-np bums 
secured. 

C. Morel, Murchison 

Bracken fem ; W. slope 

I. 2, 3, 4, 5 . 6. 7 , 
8, 9, and 10 

Fairly good bum. 


The season of 1925 was not a particularly good one for surface- 
sown seed. After the fine spell in early February little good burning 
weather was experienced until late in March. Most of the foregoing 
plots were sown early in April, but some not until rather late in April 
—too late to get a really good take. 

The sowings of 1925 in the aggregate cover 140 acres of hill land, 
and the areas sown are representative of very large tracts of hill 
country throughout New Zealand. 


Experimental Sowings of 1926. 

In the autumn of 1926 additional areas were burnt and sown, the 
objective in these latter sowings being more or less to duplicate certain 
of the eailier ones so as to obtain fresh material for analytical work. 
The general mixtures for secondary" burns were modified to some 
extent, but the general base of crested dogstail, brown-top, white 
clover, and Lotus major was retained much as in the general sowings 
of 1925. Following is a tabulation of the general mixtures used for 
secondary burns, each plot being i acre or more according to burn 
and aspect : — 


Table 5 . — General Mixtures for Secondary Burns, 1^26, 


Mixture-numbers 

1 

2. 

3 - 

4 - 

5. 

6 . 

7. 

8 . 

i’- 

10. 

* 1 - 

12. 

n. 


15. 

■ b. 

17. 

18. 

to. 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

Ib. 

Ib. 

lb. 

lb. 

lb 

lb. 

Crested dogstail 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Brown-top 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

U^te clover 




J 

i 




i 

4 

1 

i 

i 

A 

1 


i 

A 

A 

i 

Lotus major 

} 


1 

f 

i 

t 

i 

1 


1 


i 

i 

A 

i 

A 

f 

Lotus hispidus 

i 

j 

1 

1 


I 



A 

1 

j 

i 

i 

i 

i 

A 

i 

i 

i 

Subterranean clover 

i 

i 

i 

i 

i 



1 

J 

1 

1 

i 

1 


i 

i 

i 


Yarrow . . 

I oz. 

I oz 

I oz. 

X oz, 

I oz. 

r oz 



1 oz. 

2 OZ. 

2 OZ. 

2 OZ. 

I OZ. 

2 OZ. 2 OZ. 

2 oz. 

2 oz. 

2 oz. 


Cocksfoot 


2 

3 

4 

6 

8 














Perennial rye-grass 

2 

2 

2 

2 

2 

2 

2 

2 





4 


• • 





Danthonia pilosa . . 


4 

3 

2 

I 



li 





lA 

li 

I 

1 


2 


Paspalum 


i 

I 

2 1 

3 

4 

li 

i 

H 


1 

I 

I 


2 

4 

4 

I 


I 

Wild white clover . . 
Rhenish tali fescue 








6 







z 

4 




Cfaewjngs fescue 









! 

4 


. , 





6 

*6 

4 

Hard fescue (No. 1) 
Sheep’s fescue (No. 2) 
Oolden oat-grass . . 
Poa nemoralis 



:: 

:: 1 





J 


4 

i 

4 

1 





.. 



Italian rye-grass . . 




.. 1 














4 

Total amount per acrej 

9*8 

i6*3 

i6'8, 17*8' ig*8 

1 1 

22*3 

12 

13 

14-8 

13 - 8 [ 13*8 

13*8 

17-8 

I 2 ‘l 

. 3-3 

13-3 

18*8 

15’8 

157 


20. 

lb. 

2 


4 

H-5 
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No. I mixture in this table may be regarded as the base of the 
general mixtures, the first four species in the list — crested dogs tail, 
brown-top, white clover, and Lotus major — together with perennial rye- 
grass, being the outstandingly important species for any mixture on 
secondary-growth country. Where no danthonia is established on the 
country, however, this also should be included as a basic species. 

Mixtures 2 to 6 give differential sowings of cocksfoot, danthonia, 
and paspalum in addition to the base. These plots are particularly 
required for analytical work, more especially in testing once again 
whether cocksfoot should not be entirely eliminated from secondary- 
growth mixtures, and whether danthonia will spread sufficiently from 
very little seed sown or whether a heavier seeding is necessary. 

Mixtures 7 and 8 form a test of wild white clover against the 
ordinary New-Zealand-grown white clover. 

Mixtures 9 to 12 provide a trial of fescues and odd additional grasses 
specially secured from Messrs. Webb and Son, Stourbridge, England. 
The Rhenish tall fescue is not open to the disadvantages of the ordinary 
tall fescue, inasmuch as it is considered much more palatable to stock. 

Mixture 13 is a general mixture for secondary-growth burns on the 
slightly better county, or where top-dressing is being systematically 
carried out. This mixture is specially sown for comparative analytical 
work in connection with top-dressing trials— top-dressing of weak turf, 
hard fern, bracken fern, <S:c., as against the burning and sowings of these 
growths. 

In mixture 14 subterranean clover has been increased, and in 
mixtures 15 and 16 larger quantities of wild white clover and ordinary 
New-Zealand-grown white clover are being tested. 

In mixtures 17 to 19 Chewings fescue is included as a dominant for 
hard surfaces and steep bluffs. 

The primary-forest-burn mixtures of 1926 were .similar to thost* 
sown in the previous year, with the exception of certain fescues added, 
and are tabulated as follows : — 

Table 6 — Mixtures for Primary T'orcst But vs, 1 ^ 26 . 

Plots i~0, each 21 acres; plot 7, 5 acres. 


Mixture-numbers . . 

I. 

2 . 

3 

1 

4 

5. 

6. 

7. 


Ib. 

lb 

1 

Ib. : 

Ib. 

Ib 

lb. 

lb 

Cocksfoot . . 

15 

8 

4 


8 

4 

() 

Perennial rye -grass . , 


h ' 

(> 


h 

f> 

3 

Italian rye-grass 

2 

2 . 

2 ; 

2 

2 

2 

2 

Crested dogstail 

4 

A 

4 

4 

4 

\ 

4 

Brown-top . . 

i 

l 

2 

3 

i 

2 

2 

Danthonia pilosa 


I 

2 ; 

3 

T 

2 


Paspalum . . 

. . ' 2 

2 

2 1 

2 

2 

2 

2 

White clover 

... I 

1 

I ; 

T 

I 

T 

1 

Lotus major 

.. i i 

I 

i 1 

1 


i 

' I 

Ix>tus hispidus 

•• 1 i 

^ 1 


i 

1 


i ", 

Subterranean clover 

•• : 4 

i 1 

i 


i 

! i 

Yarrow 

. . : T oz 

1 0/ 1 

T oz 1 

1 OZ 

T f>Z 

I 0/ 

' T OZ 

Rhenish tall fescue . . 

... b 


• * i 




1 4 

Chewings fescue 


1 4 

• • ! 




i 

Hard fescue (No. r) . . 



4 i 




1 

Sheep’s fescue (No. 2) 

i 

. . . . 1 

1 


_ 1 

4 



I 

Total amount per acre 

•• , i 

30-0 1 

28 -b 1 

20-0 

20-() 

1 -4 

1 ! 



' 1 



— 
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PURE SOWINGS OF THE COMMONER GRASSES AND CLOVERS, 

Pure sowings of the commoner grasses and clovers were made so as 
to have on hand material for the study of each individual species, both 
. from its establishment point of view and from the sward-forming and 
lasting qualities. Fourteen species or varieties were included in the 
trial, and 20s. worth of seed per acre of each species or variety was 
sown in each case. These plots arc in duplicate, and the duplicate (A) 
plot in each case was top-dressed in the winter following the sowing 
with 3 cwt. basic slag per acre. The top-dressed and non-top-dressed 
plots are side by side in each case. This series is set out in the 
following table : — 


Table 7 . — Pure Sowings of Individual Grasses and Clovers in 1926, using 20s. Worth 
oj Seed per Acre : Each Plot Acre, 


Mixture-number'^ 


Perennial rye-grass 
Akaroa cocksfoot 
Danish cocksfoot 
Crested dogstail 
Brown-top . . 
Danlhonia pilosa 
Paspalum 
Chewings fescue 
White clover. . 

Wild while clover 
Lotus major 
Lotus hispidus 
Subterranean clover 
Yarrow 


/ 

I, 

2. 3. 

4> 

I 5 . 

6, 

7. 

8, 

f), 

10, 



13 . 

14 . 

\ 

lA. 

2A. i 3A. 

1 

- 4 A. 

5A. 

6a. 

px. 

8a. 

9A, 

lOA. 

HA 

I2A. 

I 3 A. 

I4V. 


4 ./- 

20/~ . . 


F 






• 


.. 


! 

• i 
' 1 

. . 20/- 

20 /- 

.. 

i 

! .** i 
• ! 
• ! 

•• 1 
•• 1 

20/- 

" ^ 

20 /- 

20/- 

* ’ 

20/- 

!! 

20 /- 

J 

20 /- 

. 

1 

F 

1 

•' i 

2oF 

I •• 

i 

40/- 

1 

1 ’! 

20 /- 


MIXTURluS USING 20S. WORTH OF SEED PER ACRE, THE SAME AMOUNT 
BEING SPENT ON EACH SPECIES INCLUDED. 

In this scries 20s. (or approximately) per acre was spent on grasses 
and clovers, the same amount of money in each sowing being spent 
on any one species included in the mixture. The sowings were designed 
to give greater comparison among those species indicative of being 
most successful, and less comparison among tho.se species of minor 
importance only. 

From this series it is hoped, by careful analytical work on the turfs 
formed, to be able to say fairly readily just what species in any on(' 
mixture sown is giving the cheapest cover. If, for example, we find 
that in mixture 6 brown-top is consistently giving a greater cover than 
any of the other species in that mixture then we know that the 3s. 4d. 
spent on this seed is more justified than in the case of any of the other 
seeds. By this means elimination of the unprofitable species may be 
secured. The measuring of the exact covering-capacity of each species 
is, of course, not a matter of a year or two's trial. Many years’ 
constant work is necessary to allow for the rearrangement and adjust- 
ment of each species according to the habitat. A record from the 
initial sowing onwards should certainly ultimately ensure the minimum 
of waste and the maximum of efficiency in mixture formulas. As in 
the foregoing series (Table 7) these plots are in duplicate, and the 
duplicate (A) in each case has been top-dressed with 3 cwt. of basic 
slag per acre. This series is set out in the following table : — 
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Table S. — Same Amount spent on each Seed included tn Mixture * Each Plot 

^ Acre 


Mixture-numbers 

"If- 

2, 

2A. 

3. 

3A. 

4. 

4A. 

5, 

S'v 

6, 

6a. 

i 

7, 

7A. 

8, 

8a. 

9, 

yv. , 

10, 

I0\, 

11. 12, 

n\ J2\. 

Brown-top 

20/- 

10/- 

6/8 i 5/ - 

r 

, 4/- 

I 

3/4 i 

3/- 

2/6 

V3 1 

V- 

j/u 1/8 

Crested dogs tail. . 

. . 1 

10/- 

6/8 

5/- 

4/- 

3/4 1 
3/4 

3/- 

2/6 

2/3 ' 

2/- 

I 'y ’ 1 /8 

Lotus major 

1 


6/8 

5/“ 

! 4/- 

3/- 

2 T) 

2/3 1 

2/- 

i/y 1 1/8 

White clover 

. 1 



5/- 

4/- 

3/4 i 

3/- 

2/6 

2/3 1 

2/- 

1/9 1/8 

Danthonia pilosa 





\h 

i •i/4 j 

3/- 

2/6 

2/3 1 

2/- 1 

1/9 1 1/8 

Paspaliim 






1 3/4 1 

3/~ 

2/6 

^/3 ' 

2/- 

1/9 ' 1/8 

Lotus hispidus . 






1 "I 

3/- 

2/6 

2/3 1 

2/- 

i/y 1 1/8 

Subterranean clover 






' 1 


2/(> 

^/3 ! 

2/- 

' i/y ' 1/8 

Perennial rye- grass 

. 1 








^'3 1 

2, - 

1/9 1 J/8 

Cocksfoot 

. . 1 








1 

2/- 

' 1/9 : 1/8 

Chew'ings fescue 



1 








1/9 ; 1/8 

Yarrow 

* ’ i 


' • 1 








' . , 1/8 


PURE SOWINGS OF NEWLY INTRODUCED SPECIES. 

The following new species were secured during the year and sown 
on two areas : Shore bent [Agrosiis maritima), smilo [Oryzopsis mili- 
acea), sweet-grass (Panicum laevifoliiim), Mclica Calif ornica, Danthonia 
Calif arnica, wallaby-grass (Danthonia semiannnlaris var.). 


LOCATION AND DESCRIPTION OF AREAS SOWN IN I926. 
laile ij 

Note. —Except wheic otherwise indicated the mixture-numbers in t .1 d 
column refer to Table 5. 


Area ou Piopyrty of 'Iyi>“ of Co iiurv 


Ml vlu.cv us>< (1 


K mark 


W. Gill, \Vhani;amomoiia I Hard fern and weak turf 
! infested with pinpiri ; 
I K. slof)e 


1-17 

i-i I (T.il)le 7 ) 
I -12 (J'ablt' 8) 


Area hard- and cloit,- 
grazed prior to bunmig 
and sowing CliMncd 
up whole fare (approxi- 
inatel> 36 acres) for 
cost - of - inamtenaiicc 
trial Good deal of 
hard-fern rhizome not 
killed by fire Most of 
paddock ,top> dressed 
with slag 


A Coxhead, Whangamo- 
mona 


(i ) Hard-fern patches ' 1-12 (1 able 8) 

(2.) Hard-fern patches , i-«j, 15 .nid lO 

various slopes 

(3) Bracken fern mainly, M 

S,L slope 


Fairly good burn 
F.urly good burn , no top- 
dressing with slag 
\rea of 4 acres sown. 
Top-dressed in IQ25 
a III o n g *'1 a n ding 
bracken. So little lui- 
prcssioii made bs’ stork 
on blacken that decided 
burn and sow. Top- 
dressed ill iy20 after 
secdnig. 


J. ^Anderson, Whangamo- (i ) Heavy and sparse i, 2, 3, 4, 5. < , (load burn ; plots not 
moua manuka and bracken 15, lO, and 18 top-dressed, 

mainly, w ith some hard 
fern ; various slopes 

(j ) Bracken and manuka 1-12 (Table 8) Duplicate plots top- 
ndge : E. and W. ' | dressed, 

slopes 


J. McCluggage, Whangamo* , (1 > Bracken mainly, on 9, 
mona l steep face ; N.E. j 

I slope I 


I (2.) Braciten and hard 7, 
1 fern 


10, II, aad 12 i Verv steep face; fairlv 
, gtuul burn. Plots not 

, top-<iresscd. liach plot 

! 2i acres 

8, 14, 13, and t .Moderatelv got)! burn, 
16 ! no lof»d essing 
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AREAS SOWN IN 1926 — continued. 


Area on Property of 

Type of Country. 

Mixtures used. 

1 Remarks. 

J. McCluggage» Wbangamo* 
mox 3 A—-c 9 fUtnwd, 

(3.) Hard-fern patches,. 

J3 

Burnt patches within top- 
dressed paddock m 
order to compare with 
control of hard fern by 
top • dressing without 
burmng and sowing. 

J. Ostler, Kohuratahi 

(i.) Wineberry, tall 

bracken, and D%ck- 
&(m%a tree-fern, all 
felled prior to burn- 
ing ; ndge, E. and 
W. slope 

7> 9. X3i and 14 

Fair burn ; seed sown 
soon after burning; no 
top-dressing. 


(2.) Hard-fern patches . . 

X3 

Burnt patches within top- 
dressed paddock. 

A. Perry, Whangamomona 

(i.) Young hard -fern 
patches ; various 
slopes 

13 and 14 

Hard-fem patches small, 
appearing after two 
years* crushing 0 f 
bracken. Top-dressed 
previous winter. 


(2.) Weak turf, two years 
crushed from 
bracken ; S. and 
N. slopes 

14 

Paddock top - dressed 
previous winter. 

Establishment trial 
after bracken crushed 
out. 


(3.) Hard-fern patches 

•• 

Pure sowings of nevvly 
introduced species. 

F. Burch, Kohuratahi .. 

Hard-fem patches ; S.E. 
slope 

13 and 14 

Good burn of patches. 
Within dairying - area, 
lop-dressed m winter 
following burmng and 
sowing. 

A. Bottomley, Whangamo- 

(i.) Felled manuka and 

15 and 16 

Good bum ; not top- 

mona 

bracken mainly ; 
various slopes 

dressed. 


(2.) Hard-fern patches 

13 

Good burn of patches 
within top - dressed 

area. 


{3.) Hard-fern patches ; 
W. slope 


Patches burnt but not 
sown ; to compare with 
sown portion on very 
hard slope where sweet 
vernal predominates. 


(4.) Manuka and bracken 


Pure sowings of newly 
introiluced species. 

A. McCluggage, Pohokura 

Bracken and hard fern ; 
N, slope 

13 

Burnt patches within top- 
dressed area. 

R. J. Wilde, Pohokura 

Wineberry mainly 

9, 14, 15, and 16 

Poor burn ; not top- 
dressed. 

G. Clifton, Whangamomona 

Manuka, bracken, and 
hard fern 

13 and 14 

Fairly good burn of steep 
hard face ; not top- 
dressed. 

Wm. Fletcher, Whangamo- 

(i.) Papa slips 

9, 10, II, and 12 

5, 6, and 7 (Table 

Slips two years old. 

motia 

(2.) Primary forest bum; 

Plots 5 and 6, each cit 


N.S. and N.E. 
slopes 

6) 

acres ; plot 7, 5 acres. 
Light burn over most 
of area. 

Murphy Bros., Aotuhia . . 

Primary forest burn ; N.E. 

I, 2, 3; and 4 
(fable 6) 

Good bum. Each plot 

slope 

si acres. Portion sown 
with turnips ; portion 
with Japanese millet. 

J. Carver, Kohuratahi .. 

Bracken fern ; N.E. slope 

7, 8, 9, 14, and 19 

Bracken burnt in spring 
and crushed during 
autumn ; sown middle 
of April. 

H« Mayo, Strathmore 

Bracken fern ; N.E. slope 

20 

Second fire over bracken ; 
burnt in spring, and not 
sown until second week 
of April. 
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General. 

Most of the plots in both years were sown during the latter half 
of March, and very good weather was experienced for the germination 
and establishment of the seed sown. A total of 123 acres was sown 
in 1926, thus aggregating 347 acres for the three years we have been 
working on the country. This area could not possibly have been burnt 
and sown without the hearty co-operation and assistance of the farmers 
themselves. In country such as Whangamomona, where good burns are 
difficult to secure, it is surprising how little one man can do, so far as 
the burning alone is concerned, during the limited number of days 
when burning is possible. It is only by availing oneself of the work 
done by the farmers concerned that a large area representative of all 
classes in the district can be secured. In the sowing also, where it 
seems imperative to get the seed on as soon after the burn as possible, 
the more hands on the job the better. 

The writer wishes to express his appreciation to the farmers con- 
cerned ; also to Mr. J. W. Deem, the Department's In.structor in 
Agriculture for the district, and to his assistants, Mr. D. Sidey and 
Mr. J. M. Smith. To the writer's own assistant, Mr. E. A. Madden, 
his thanks are also due for the long and strenuous hours put in while 
the work here referred to was in progress. For the loan of his wool- 
shed for mixing and weighing out of seed, and for many helpful 
services rendered, special thanks are also due to Mr. A. Coxhead, 
farmer, Whangamomona. 

A preliminary report (illustrated with photos) on the progress of 
the plots is being prepared for the March issue of the Journal. 

(To be continued.) 


OLD MOTOR-TIRES FOR FARM-IMPLEMENT WHEELS. 

Mr. W. j. McCulloch, Instructor in Agriculture, Palmerston North, writc-^ : 
“ Recently while taking weights on Mr. IVI Martin's experimental top-dres.sing 
plots, at Rangiwahia, my attention was directed to a rather novel idea which is 
worth the attention of other farmers. In closely settled districts at this season 
of the year one often mei'ts mowing-machines travellmg along metalled roads, 
either from farm to faim or to other hay-paddocks on the same farm, and it is 
generally recognized that such travelling is damaging to the machine, shaking 
nuts and bolts loose, I'tc. The machine referred to fitted with old motor- 
tires, of which there are usually a number lying about most farms nowada>s. The 
tires arc cut through in one place at right angles, and are thus easily slip])ed over 
the mower -wheels, forming a cushion tire. They are just as easily removed on 
arrival at the field. To fit the tire in position, one end is placed on the ground 
in front of the mower- wheel, and the machine moved forward, when the tire 
automatically drops into position round the wheel." 


Travelling of Fat Lambs, — The following points arc suggested by J. M. Cole- 
man, in the Agficultural Gazette of Netv South Wales, for minimizing the loss of 
condition and weight of fat lambs in transport by raihiay : (t) Muster and draft 
as late as possible ; (2) drive some ewes to the trucking-yards to hold the lambs 
together and prevent them from continually " breaking " ; (3) exercise care in 
driving to the yards ; (4) spell the lambs before trucking them ; (5) handle carefully 
while trucking; (6) do not allow the lambs to be trucked thirsty; (7) avoid 
overloading the trucks. 
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INSECT CONTROL OF NOXIOUS WEEDS. 

JOINT SCHEME INITIATED AGAINST BLACKBERRY AND 

OTHER SPECIES. 

A VISIT was made last year to America and Europe by Dr. R. J. 
Tillyard, F.R.S., head of the biological branch of the Cawthron 
Institute, on various scientific business. One of the most important 
investigations undertaken was that of the biological control of pest 
weeds, with special reference to blacklx^rry {Ruhus), with which New 
Zealand is particularly concerned. The line of biological control 
proposed by Dr. Tillyard is that of the introduction of insect natural 
enemies of the respective weeds — a method which involves consider- 
able contingent danger, and which therefore had hitherto been deprecated 
by several leading entomological authorities. 

Before Dr. Tillyard s departure from New Zealand an agreement 
was made between him and the Director-General of Agriculture in 
connection with any experiments to be undertaken for the control 
of blackberry by insect agency, with the object of safeguarding 
against the introduction of species which might also attack economic 
plants. The conditions of the agreement were as follows : — 

(i.) No species to be forwarded from any country to New Zealand except 
such as are known to feed on species of the genus Riibus only. 

(2.) All shipments on arrival in New Zealand to be taken charge of by 
an officer of the Department of Agriculture, who shall examnie the cages 
to see that they are intact and that no insects can escape from them while 
being forwarded to Nelson. (This w’ould allow of broken or damaged con* 
signments being cither destroyed or their cages repaired before forwarding.) 

(3 ) Dr, 'Pillyard to furnish to the Director-Ciencral of Agriculture an 
account of the life*history of each .species selected for study. 

(4.) The permits granted for introduction of all i^w&ws-feeding species to be 
permits restricting the study and rearing of such insects to closed insectaria 
and cages in the Cawthron Institute grounds and laboratories. 

(5.) All such insects to be thoroughly tested within such insectaria or 
cages on all important economic plants, particularly introduced Rosaceae, 
such as apples, pears, stone-fruits, roses, Ac. 

(6.) Tf considered necessary similar tests to be made in country of origin 
before shipment. 

During his visit Dr. Tillyard discussed his plans very’ fully with 
Dr. L. 0. Howard at Washington, Dr. G. A. K. Marshall in London, 
and Dr. D. A. Imms at Rothamsted, with the result that all these 
representative authorities si^^nified their approval of them. 

When in England negotiations were initiated by Dr. Tillyard for 
the organization of research into the problem of control of noxious 
weeds by their natural enemies. The result was the acceptance of 
a scheme by the Empire Marketing Board, the New Zealand Govern- 
ment, and the Cawthron Trust. For the purpose of this work a 
grant of i^.ooo per annum for five years has been made, one-half to be 
contributed by the Board, one-fourth by the Government, and one- 
fourth by the Trust. The work is to be carried out under the control 
of Dr, Tillyard, with the approval of the New Zealand Research 
Council. The annual expenditure is allocated to cover the salaries 
and expenses of a field entomologist and assistant in New Zealand, 
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and an entomologist and assistant in England ; half-salary of Dr. 
Tillyard ; supplies from Europe and America ; insectaries and apparatus ; 
travelling-expenses ; and miscellaneous. 

A report on his tour and investigations, dated 7th January, 1926, 
has been furnished to the Government by Dr. Tillyard. The first section 
of the report, dealing with the present subject, is as follows : — 


SUMMARY OF THE PRESENT POSITION AS REGARDS 
BIOLOGICAL CONTROL OF NOXIOUS WEEDS. 

There is at present only one completed piece of research along 
these lines — viz., the attempt to control Ian tana in the Hawaiian 
Islands by the introduction of its natural eiu'mies. In this case the 
line of attack was to try to prevent the plant from seeding. This 
attempt, though carried out some years ago without such safeguards 
as we should now deem necessary, was entirely successful. The 
plants k‘ft on the islands, failing to seed, gradually died out, and 
some blocks were burnt and cleared also. At the present time 
lantana is no longer a menace in th(‘ Hawaiian Islands. 

A much mor(‘ ambitious attempt on a larger scale is that being 
now carried out by Hk* Federal Government in Australia for the 
control of prickly ])ear by insect enemies. Tt is perhaps too early 
yet to prophesy compk'tc succ<‘ss for this vast entcTprise, where 
no less than thirty millions of acres of land are involved, with an 
increase of the piest engulling another million acres annually; but 
the latest r<*]>orts indicate that a numlxu* of valuable ins(‘cts have 
been acclimatizc'd. and can do very fin(‘ work in destroying the pear 

As a r(‘sult of my studi(‘s and in(}iiiries in America and Europe* 
1 feel able to state definitely that the-re' is a ve‘ry goe>d prospect 
of either partial or comple'te control of a mmilx'r of pest weeds 
in New Zealand without e\[)o.sing llie country to any se rious danger 
ill other directions. 

Th(^ following is a short summary oi the* prmciiial insects which, 
in my opinion, ought to be studie's in conne'ctie)n with biological 
control of pest weeds - - 

Blackberry. 

(1.) Insects which attack the Crown and Stem hy I'orinii or Gall-forming, 

Coroehits ruhi lann. : A Buprestid beetle. The larva does great 
damage to blackbcriy^ in southern Europe.*, up to 60 pe‘r cent, of the 
new stems being destroyed in some years. It does not touch raspberry 
or any other plant, except that ejccasionally it is kneiwn to attack, 
more or less accidentally, the long runn(*rs of the Frau Karl Druschki 
and similar roses. This habit would bar this insect from entry into 
New Zealand under clause i of the agreement given.* As, however, 
the beetle is common right through Hungar\’, where ro.ses of all sorts 
are grown in enormous numbers for perfume, and has nevt'r been 
known to attack roses anywhere else except at Grasse, in France, I 
am of opinion that it should be gix en a trial. It would be one of the 
exceptional cases where, it seems to me, a permit might be granted 
for the testing of the insect under New Zealand conditions, especially 

♦ As quoted on opposite page. — E d. 
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as it is one of the few blackberry insects which does not destroy 
the raspberry, and in view of its great potential value in destrojdng 
blackberry. 

Agrilus ruficollis Fabr. : A Buprestid beetle found in North 
America. Smaller and less destructive than Coroebus rubi, but does 
considerable damage at times. Attacks blackberry, raspberry, dew- 
berry, but not roses or any other plants. A provisional permit has 
been granted for this insect, and the first consignment has been 
forwarded by Dr. Howard to Panama, where it was transhipped for 
New Zealand last month. 

Bembecia marginata Harris : A rather large clear-wing moth from 
North America whose larva damages the crowns of blackberry and 
raspberry, forming galls which kill the stems. It can be controlled 
in raspberry by careful cutting out of the infected canes. Does not 
attack roses or any other plants. A vigorous insect of great potential 
value. A provisional permit has been granted for this insect, and 
the first consignment has been forwarded by Dr. Howard with that of 
Agrilus ruficoUis mentioned above. 

Bembecia hylaeiformis Lasp. : The smaller European representative 
of this genus, having a smaller larva which feeds in the same manner, 
but is only known to attack blackberry and dewberry. A most 
valuable insect, for which a provisional permit has been granted. Not 
found in England. Supplies will have to be obtained probably from 
Austria. 

(2.) Insects which attack the Twigs. 

Diastrophus rubi Htg. : A small Cynipid whose larvae form galls 
ranging from 2 in. to 8 in. in length on the twigs of blackberry, dew- 
berry, and raspberry. Not known to attack any other plants, with 
the exception of a single record from bracken — probably an erroneous 
determination. Can be easily controlled on raspberry by cutting out 
the galls. A provisional permit has been granted for this insect. As 
it only occurs very locally in Europe and is not found in England, 
supplies will not be easy to obtain. A large number of parasites are 
known from this insect. When these are eliminated the damage which 
it is capable of inflicting on blackberry should be very considerable. 
The galls usually completely prevent the fruiting of the twig attacked. 
There are also large galls on blackberry in Europe formed by the 
Cecidomyiid fly Lasioptera rubi: but, as far as I can find out, these galls 
rather tend to stimulate than check the growth of the plant, the 
insect acting as a natural pruner. For this reason it will not be 
considered further at present. 

(3.) Insects which attack the Leaves and Shoots. 

The attack on these parts is to be regarded as auxiliary to the 
main attack on the stems. The leaves being the parts where the food- 
supply is formed, much weakening of the plant can be caused by a 
strong attack on them ; but destruction of the leaves alone is not 
likely to succeed in controlling so vigorous a plant as blackberry. 

ThyeUira batis Linn, (peach-blossom moth) : The name is given 
owing to the forewings having oval marks coloured white and pink, 
just like the petals of the peach -blossom. It is now known that 
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these markings are a natural protection to the moth while resting on 
blackberry, and really imitate, not peach-blossom, but blackberry- 
blossom. The caterpillar feeds on the leaves of the blackberry and 
raspberry. It can be easily controlled on the latter by a single 
arsenical spray, applied early in the season so as not to affect the fruit. 
It is common in England and all over Europe. A provisional permit 
has been granted for the insect, and two consignments of pupae have 
been sent from England. Broods are now being reared at the Cawthron 
Institute. 

Habrosyne derasa Linn, (buff arches moth) : Allied to Thyaiira 
batis, but the larva has a different mode of feeding, and the pupa 
goes underground for the winter. The caterpillar feeds normally on 
blackberry, very rarely touching raspberry. Common in England and 
Europe. Owing to published but somewhat doubtful records of this 
moth having been found eating hawthorn and hazel, the supplies 
obtained by me in England have been left behind at Rothamsted, 
where Mr. Davies* has instructions to test the larva on these and 
other plants fully before sending it out to New Zealand. 

Cidaria alb icil lata Linn, (beautiful carpet moth) : This is a smaller 
geometrid moth whose larva feeds on blackberry and raspberrj?^ ; also 
recorded from strawberry (wild), alder, and clematis by one writer 
(Scorer), but these records need verification. Supplies obtained hy me 
in England this year, but left behind at Rothamsted for testing. 

Tischeria marginea H.W. : A small Tincoid whose larva makes mines 
and blotches on the leaves. Only known from blackberry. Common 
in England and Europe. A provisional permit has been issued for 
this insect. 

Notocelia ttddmanniana Linn. : The larva, common in England and 
Europe, is a leaf -roller which attacks blackberry and raspberry. 
Easily controlled by arsenical spray. A pro\isional permit has been 
issued for this insect. 

Schreckensteinia festaliella Hb. : A small Tineoid found in Europe 
whose larva feeds on the leaves of the Rttbus, A provisional permit 
has been issued for this insect. 

Typhlocyba tenerrima H.S. : A small leaf hopper, very rare in 
England and Europe, but perhaps capable of doing considerable 
damage. Only known to feed on blackberr}^ A provisional permit 
has been issued for this insect, but I have instructed Mr. Davies to 
carry out very full tests at Rothamsted before forwarding supplies. 

Monophadnoidcs rubi Harris : A sawfly found in North America 
whose larva does considerable damage to the leaves of raspberry 
and blackberry. Easily controlled by a single arsenical spray. A 
provisional permit has been issued for this insect, which should prove 
of considerable value against blackberry. 

Metallus rubi Forbes : A small sawfly from North America whose 
larva forms mines and blotches in the leaves of the blackberry only. 
Probably of considerable value. A provisional permit has been issued 
for this insect. 

• Mr. W. Maldw3ai Davies, M.Sc., appointed entomologist at Rothamsted 
under the scheme of research. 
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(4.) Insects which attack the Flowers and Fruit, 

I have not been able to find any insect so far which is effective in 
attacking these parts of the blackberry. Various species of Byturus 
attack the fleshy receptacle of the fruit of species of Ruhns^ but they 
all seem to prefer raspberry to blackberry, and in any case they do 
not prevent seeding, but only make the fruit unpleasant to eat. 

The Anthomyiid fly, Phorhia ruhivora Coq., known in America as the 
raspberry-cane maggot, is very deadly on raspberries, but prefers them 
to blackberries. There may be other species of this genus which will 
only attack blackberry, but I have no record of them so far. 

The blackberry-fly, Pierandrus rubivorus Coq., found in South 
Africa, is stated never to attack raspberry or any other fruit. But 
in my opinion it will be necessary to have very full tests made with 
this insect in its country of origin bt^forc considering its use against 
blacklx'rry in N(iw Zealand. 

General Summary. 

From the above it will be seen that a very strong attack can be 
developed by means of insects against the blackberry. The main 
weight of the attack must be directed towards destruction of the crowns 
and stems, with a subsidiary attack on the food-supply of the plant 
by destruction of the leaves. The weak spot of the attack is the 
absence of reliable species to attack the flowers and young fruit, but 
quite probably future research may remedy this. 

Allowing for the admitted toughness and rapidity of spr(‘ad of this 
very vigorous plant, I am still of opinion that, under the; favourable 
conditions available^ in New Zealand, control of blackberry can be 
obtained through its insect enemies, provided it is understood that 
such control carries with it a menace to rasplxrry requiring a single 
spring spraying with arsenic, and a certain amount of \vatchf illness 
in cutiing out infected stems each winter when pruning. Evim if 
we admitted Coroebus rubi, which I regard as the most promising of 
all blackberr^^ insects, the menace to roses would be infinitesimal, and 
would probably be confined to occasional attacks]|^on]j^the water-shoots 
of Frau Karl Driischki. 


Gorse.^ 

The problem of controlling gorse is a very special ^one. It is 
admitted that this plant is of value in supplying nitrogtm to the soil, 
and also in providing, when young, good fodder for sheep. Conse- 
quently it appeared to me necessary to find somci insect which, while 
not destroying the plant, would as far as possible prevent it from 
seeding. The explosive scattering of the seeds from the ripened 
pods appears to be the only important method of spread of the plant. 
Consequently an insect which will cat out the pods without previously 
destroying the blossom is highly desirable. 

Such an insect occurs in many areas in England, chiefly on commons. 
It is Apion ulicis, a tiny weevil which feeds on gorse without doing 
much damage, but whose larva feeds inside the green pod and destroys 
a very large percentage of the seeds. So successful has this insect 
been in its attacks during the last three or four years on Harpenden 
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Common, alongside the Rothamsted Experimental Station, that the 
botanist there has not been able to obtain supplies of seeds during that 
period. Apion ulicis Forst. is well known throughout Britain, and 
feeds only on gorse, though there is a record of its having been found 
on broom once, which needs confirmation. The mode of feeding of 
both larva and beetle indicated that it would not attack any of the 
softer leguminous plants. At Harpenden the beetle has been common 
for many years without ever touching the clover, lucerne, peas, beans, 
or any other Leguminosae. Dr. Imms has given it as his opinion, 
and I agree, that any further testing of this insect in England is a 
mere waste of time, as it is already quite clear that it will not attack 
any plants of economic value. I think it should be tested out on 
blue and yellow lupins under New Zealand conditions, but do not 
anticipate that it will be able to damage either. A provisional 
permit has been granted for a single consignment of these insects. 
In my opinion this one insect should suffice for the complete* control 
of gorse in New Zealand. I regard it as one of the most valuable 
and also one of the safest insects so far discovered in connection with 
the control of pest weeds. 

Tortrix ulicituna attacks the flowers of gorse, and might prove of 
value, but I should not r^^commend a studj;^ of this insect cxc(*pt in 
the improbable event of Apion ulicis proving a failure. 

St. John’s Wort. 

This weed is more especially an Australian problem, but the 
possibility of its becoming a serious pest in the North Island of New 
Zealand and elsewhere in the Empire must not be lost sight of. In 
the Ovens Valley, in Victoria, it has greatly inenjased in size and 
vigour, and has put a very large area of land out of cultivation. 

The plant presents a special problem owing to the general lack of 
the knowledge of the insects which fe<'d on it. Chrysomela varians 
and Chr. hyperici attack the leaves, both as larva* and as beetles ; 
neither species is known to feed on anything else. Anaitis plagxata 
(treble-bar moth) and its close ally A, effnmata are geometricl moths 
whose caterpillars attack both plants, but are so abundant in places 
where St. John's wort is rare that it seems highly probable that they do 
actually feed on other plants also. Several speci(*s of Pcrrisia form 
galls on the plant, especially P. hyperici and P. scrotma, A number 
of Tineoid moths attack the leaves and shoots, esi)eciall\' Depressana 
hypericella, Cracilaria auroguitata, Epinotia hypcrtcayia, and Aristotchu 
attella. 

Thus it will be seen that, provided the introduction of thes(* 
insects can be made with safety to other plants of economic \alue, 
there is a strong probability of the insect enemies gaining complete 
control. The policy of attempting to control this weed biologically is 
a sound one, provided that suflicient work is done first in England to 
ensure the safety of the species later imported into Australia. 

Ragwort. 

This weed is spreading very greatly over large areas of the Em])ire, 
including New Zealand. As it is poisonous to both cattle and horses, 
and takes possession of large areas of both good and waste land, tht‘ 
problem of its future control is an important one. 
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There are two insects which attack the weed vigorously and to a 
large extent successfully in England — viz., Tytia jacohaeae Linn, (the 
cinnabar-moth) and Homoeosoma cretacella Rsl. The former has a 
voracious larva which often eats the plant completely to the ground, 
and must be considered a most valuable species for control ; the 
latter has a smaller larva which mines in the stems and damages the 
flower-heads. The combination of these two species should ensure 
adequate control. The main difficulty would appear to be the 
acclimatizing of these moths in New Zealand. This may prove un- 
expectedly difficult, especially as the pupa of Tyria jacobaeae seems 
to be subject to a severe fungoid disease. Tyria jacohaeae feeds also 
on groundsel, and has once been recorded on coltsfoot (this needs 
confirmation) ; both these plants are weeds. Homoeosoma cretacella is 
only known on ragwort. 

A provisional permit has been issued for both insects, and large 
supplies of Tyria jacohaeae have already been sent to New Zealand. 
Late frosts destroyed Homoeosoma in England in 1926, but supplies 
should be available in 1927. 

Tests will be very carefully carried out with these moths to find 
out whether they will damage any of the native .species of Scnecio or 
allied genera. 

Foxglove. 

This is a very poisonous plant, which is likely to become a bad 
pest in hilly country in various parts of the Empire, including portions 
of New Zealand. Scarcely any insects are known to feed upon it. 
A small moth, Eupithoecia pulchellata Steph., attacks the flowers : the 
larva later bores into the seed-capsulc and prevents seeding to a large 
extent. The heath fritillary, Melitaea aihalia, is generally reared by 
breeders on foxglove, but its normal host plant appears to be the 
parasitic Melampyrmn, another pest fortunately absent so far from 
New Zealand. 

Provisional permits have been issued for both these insects, and a 
supply of hibernating larVcC of Melitaea athalia has been shipped in 
cool storage to New Zealand. The attempt to rear a race of this 
insect which .shall normally feed on foxglove is of the greatest scientific 
interest. Normally a female moth or butterfly will only lay its eggs 
on the food plant on which its larva originally fed. Thus the problem 
is to rear a brood artifically on foxglove in captivity, and then select 
tho.se females which show the greatest tendency to return to this plant 
for egg-laying. As Melampyrum is absent from New Zealand, non- 
success of this attempt will only mean that the insect will die* out. 

Convolvulus. 

It appears to be the general opinion of botanists in England and 
New Zealand that this plant {Calystegia Sepium) will become a very 
serious menace in the near future. While at present there seems to 
be no prospect of control by means of insect enemies, the subject is 
by no means exhausted, and every effort will continue to be made to 
find a species which will prevent it from seeding or will destroy it in 
some other manner. 
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HEDGES AND SHELTER-TREES FOR 
HOMESTEAD AND FARM, 


W. C. Hyde, Horticulturist, Horticulture Division 

As agricultural practice is so largely built up on the traditions of the 
past it was natural for the early settlers of this country to surround 
their paddocks with a ditch, the spoil from which was neatly built into 
a sod wall alongside, and along the top of which a hedge was planted 
or sown. For that was the common custom in their Mother-land : 
there a copious rainfall on heavy land demanded ample drainage, and 
whitethorn hedges carefully grown and plashed held the stock secure. 
On the small farms there, with their small fields and cheap labour, 
the method had long been succes.sfully demonstrated, and it had become 
an established custom. 

On the larger farms of this country, with its large paddocks and 
extended fence-lines and higher cost of labour, the trimmed hedge, 
plashed and stock-proof, has not kept pace with the extension of settle- 
ment. It has been replaced by the more immediate and effective fence 
of strained wire. This excellent fence, howe\(T, leaves the seed-bed 
of the field in crop exposed to prevailing winds, which frequently 
do serious damage, esi:>ecially where the soil is light and friable ; also 
to mature crops. Stock, too, are exposed to stormy weather in winter 
and spring, when considerable loss is frequently incurred from this 
cause, as also after shearing. In hot WL-ather, also, the w^elfare of the 
stock demands suitabk* shadt‘ during the h(*at of the day, and crops 
dcTiva* lx*nefit from an atmosphere that is temixred by the proximity 
of hedge and sluiter trees. 

SHELTER PL \XTATlOXS. 

To mei't this demand of farm economy shelter-belts are required to 
brt'ak the force of the main prevailing winds, with hedges of a desir- 
able habit planted at >iiitable angles. The hedges, how\wvr, should be 
reduced to a minimum extent to avoid the labour which even the most 
suitable plants sometimes require, and the remaining intersecting fences 
may bt' of wire only. The lx*st examples of this method of dealing with 
the problem ha\'e given such results as have led to considerable inquiry 
on the subject. 

Shtiter-lxlts on the farm are often unsatisfactory f)wing to quite 
inadequate planting. A row’ or two of (iipressus macrocarpa or Pinus 
insignis is planted to which stock is soon admitted, with a result that 
the trunks and lowvr branches become bare ; and while affording a 
little useful shade in hot w’eather they are worst' than useless as shelter 
in stormy weather, owing to the bleak draught created b}* the winds 
passing beneath the toughs. In other cases such trees as those 
above mentioned are planted on heavy land and grow into large, 
coarse timtor that quite overgrows the situation and puiqxise for 
which they were planted. 

The cost, importance, and jx'nnanence of shelter plantations is 
sufficiently great to warrant a long and careful study of the local 
conditions before plants are decided on, the latitude, altitude, climate. 
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and soil being carefully considered. In open country and broad 
valleys the matter is sometimes best dealt with under some system of 
co-operation between adjoining settlers. In any case a thorough study 
should be made of mature trees growing on the class of land and 
under the climatic conditions to be dealt with. A half-grown planta- 
tion that has been well managed generally looks attractive, but the 
que.stion often si ill remains as to how it is going to mature. 

Present-day planters have a valuable heritage in the experience of 
early settlers who have done important experimental work and 
demonstrated many successes and failures. An excellent summary of 
this work may be obtained free on application to the State Forest 
Service, together with methods of planting. It remains but to properly 
proportion the shelter plantations to the areas to be dealt with ; while 
about the homestead some effect and economy may be considered by 



FIG. I. SHELTER-BELT OF THORNY ACACIA AND JACK PINE AT RUAKURA STATE 
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giving a little more variety to the planting and hannonizing it with 
the u.sual orchard of fruit-trees and nuts. Where a shade tree or group 
of trees are planted in a paddock it is as well to con.sidcr the advisability 
of planting chestnuts, stone-pines, or walnuts, which, besides affording 
the necessary shade, also give a useful return in nuts. The two former 
do well usually on hilly country, and the latter on alluvial ground. 

Whatever plantations are made it is essential that they .should Ixi 
permanently fenced off from stock, which, if admitted, will very soon 
destroy the bottom growth and render the plantation worse than usc‘- 
less for shelter purposes. 

SHELTER TREES AM) HEDGES. 

Transverse shelter-hedges planted at suitable intervals - they need 
not be down every fence-line — will afford valuable supplementary 
shelter in most districts. Indeed, in the more sheltered localities and 
on the smaller sections the single-line shelter-hedge may provide all 
that is required in this way. 
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Lawson's cypress {Cupressus Lawsoniana) has grown into high 
favour as a permanent evergreen .shelter-hedge on medium to good 
land with a fair rainfall. Planted about 3 ft. apart it matures into a 
dense shelter about 10 ft. to 12 ft. high, naturally thickly clothed at 
the base, and tapering to the top in a way that demands no attention 
in the way of trimming after it is once established. It is sometimes 
seen with a ditch on the one side and a wire fence on the other 
in excellent condition and entirely satisfactory. Its immunity from 
troublesome diseases is a feature. 

Lombardy poplar (Poptdus fasHgaia) deserves its popularity on flat 
country inclined to be wet. Planted rather close it makes a narrow 
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effective breakwind with a minimum of attention. An occasional 
shortening of the tops is about all that is necessary. Its deciduous 
•character is in some instances an advantage. The value of this shelter- 
tree is generally improved if it is interplanted with a suitable ever- 
.green shrub to ensure a close bottom growth. 

Barberry {Berberis vulgaris) is an evergreen shrub that is verj^ 
popular among farmers as a stock-proof shelter-hedge. As it is 
commonly grown from seed it is not surprising to find the great 
number of different t3T)es that now exist. Many of these are of very 
poor habit, some being almost deciduous and others carrying heavy 
crops of seed, which are carried by birds into hilh' country, where they 
grow and add to the noxious-weed problem. On this account barberry 
is now included in the Third Schedule of the Noxious Weeds Act — 
ihat is, the local body can declare the plant a noxious weed. In 





94 


N.Z. JOURNAL OF AGRICULTURE. 


F£B. 21, 1927. 


Taranaki barberry is now allowed only where it is regularly clipped to 
restrict fruit-bearing, and it is liable to be similarly declared in other 
districts. 

One of the most desirable varieties of this excellent hedge-plant is 
grown extensively in the Thames and Waikato districts. It has been 
fully described by Mr. W. H. Taylor in an article in the Journal for 
March, 1922. It very rarely ripens fruit, and when planted 12 in. 
to 15 in. apart in a single line it forms a very dense hedge 10 ft. to 
12 ft. high. This habit necessitates propagation by means of cuttings. 
These should be made about 7 in. to Sin. long, in winter, and planted 
in nursery rows to root — which they do very readily— before they 
are planted out in the fields during the following i>lanting season. 
The cuttings must be planted firmly with only two buds above the 
surface and the land kept free from weeds. 

The hawthorn {Crataegus oxycantha), which was held in such high 
esteem by early settlers and planted extensively, has fallen into dis- 
favour. In the mild climate of New Zealand it is subject to a great 
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number of diseases, most of which also affect orchards and gardens. 
With this serious disability it is an undesirable hedge-plant compared 
with others that are available. 

Osage orange (Madura aurantiaca), the bow- wood of America, 
where it is the popular hedge-plant in the middle States, is a small tree 
of something the same habit as hawthorn. It is a thorny deciduous 
tree with rather large pear-tree-like foliage, the jnstillate (female) 
plants of which bear large orange-like fruits that give the tree its 
name. It is easily raised from seed, and planted close— alxmt 6 in. 
apart— it makes a dense stock-proof hedge of a similar class to haw- 
thorn. It is free from serious pests, and has proved to be hardy 
under some rather severe tests made in this country. An important 
precaution in raising this hedge is to prune the tops back each winter 
for the first two or three years in order to induce strong lateral 
branches about the base of the hedge. 

Boxthoni (Lyciuni hon^idum ) : This thorny evergreen from South 
Africa forms a hedge that is securely cattle-proof. It has been proved 
to effectively withstand the heavj^ salt-laden winds that prevail in 
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some coastal districts and are so destructive to trees in general. On 
well-drained soils this hedge is very thrifty. The large strong thorns 
with which it is armed, while effective in holding stock, set a heavy 
task for one who has to cut back a neglected hedge. Wounds from 
these thorns are often serious where they are neglected. 

Gorse {Ilex europeus) was extensively sown by the early settlers 
as a hedge-plant on dry, light land, and in exposed situations it 
quickly formed valuable shelter, and fodder, too, that was of great 
value in dry seasons. As a hedge, however, it is insecure, owing to 
numerous gaps that soon develop. Its tendency to become a serious 
weed pest is also a menace. 

In addition to Lawson's C5q>ress reference should be made to 
macrocarpa (Cupressus macrocarpa), also Cupressus torulosa. On a 
good alluvial land where macrocarpa is sometimes planted it develops 
into a very large rough shelter, covering a great deal of land, but bare 
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about the base, where shelter is most needed. Under such conditions 
it is generally unsuitable. On soils of fair qualit}' Cupressus torulosa 
is a bettor tree for the purpose ; it is of more moderate height, and 
the side branches are shorter and mort* compact, \\dthout any 
trimming it makes an excellent shelter-hedge. On lighter land the 
macrocarpa cypress often does well, and planted in an untriinmed row" 
about 3 ft. apart along a fence-line it is often found satisfactory. But 
with all of these cypresses that form such excellent shelter under right 
conditions it is necessary that they be fenced off from the traffic of 
stock, which otherwise very soon destroy* the lower branches. 

G.'RDEN HHDGKS. 

For planting about the homestead there is often a demand for a 
hedge-plant that, while it is not required to be stock-proof, is needed 
for a shelter or screen. For this purpose it would be hard to find 
anything better than our own native evergreen shrubs, 

Taupata {Coprosnia Baneri) is justly popular for the puq)ose. If 
the young plants are cut back for the first two or three years to cause 
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them to make strong side growth near the ground, this plant quickly 
forms an evergreen hedge of shining leaves that wUl stand the 
strongest sea-winds. 

Silver akeake, of the Chatham Islands (Olearia Traversii), is also 
suitable for a hedge in exposed situations. It is a dark evergreen with 
a silver reverse to the leaves. 

Tarata {Pittosporum eugenioides) is an evergreen of a brighter shade 
with fragrant flowers, and is as good as the silver akeake for a hedge 
exposed to cold salt winds. 

Karo {Pittosporum crassifoUum) makes a good evergreen hedge by 
the coast, but it is not quite so hardy as the preceding species. 

Kohuhu {Pittosporum tenuifolium) is very hardy, and makes an 
excellent hedge in almost any situation. 

Golden akeake {Olearia Forsteri) has been largely planted, its 
golden-green foliage with frilled margins being very familiar. Unfor- 
tunately, it is often seriously damaged by a native gall insect or 
attacked by scale insects and black fungus, and so is undesirable for 
hedge purposes. 

Elceagnus japonica is a vigorous evergreen shrub with russet- 
green foliage. It has been largely used for underplanting pines and 
large tree shelter. Its vigorous spreading habit demands frequent 
trimming, and in the warmer districts it is subject to thrips and many 
insects that are troublesome in gardens. 

Escallonias of various sorts are often planted for hedges in gardens, 
and, with a satisfactory rainfall, they are very suitable. They are 
natives of South America. 

Common laurel {Cerasus laurocerasus) is a well-known evergreen 
from Asia Minor which makes a clean, handsome hedge when well kept. 
It does well even in shady situations. 

Chinese privet {Ligu strum sinensis) is a hedge-plant that has long 
been popular. It also is valuable for underplanting forest-trees, in 
the shade of which it flourishes. 

GENERAL. 

The planting of hedges often fails owing to the lack of suitable 
preparation of the land and protection of the plants from stock. The 
land to be planted should be thoroughly cleaned of all weeds and 
growth, especially twitch. Unless this is done before planting it 
is almost impossible to maintain the necessarj'^ cultivation required 
for the first two or three years until the plants are thoroughly 
estabUshed. Neither will the plants while young and tender stand the 
treading and browsing of stock. A well-established sheltcr-he^e is 
an attractive and valuable asset to the garden or farm, and is well 
worth the trouble of the requisite preparation and care. 

Hedges frequently suffer from neglect and unseasonable trimming ; 
they are thereby often stunted and bare. Where they have been 
neglected, and it is necessary to cut back into the old wood, the 
operation should be performed at the beginning of spring in the case 
of evergreens, and rather earlier in the case of deciduous plants. 
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EXPERIMENTS ON MANURING OF POTATOES 
IN CANTERBURY, SEASON 1925-26. 

A. W. Hudson, B.Agr., B.Sc., Instructor in Agriculture, Christchurch. 

The results of two experiments on the manuring of potatoes in Canter- 
bury in the 1924-25 season were published in the Journal for April 
and May, 1926, under the names of F. E. Ward and the present writer. 
The experiments were continued with certain modifications on the 
same farms of Mr. L. C. Banks, Coutts Island, and Messrs. W. and A. 
Campion, Prebbleton, in the 1925-26 season. The method of conducting 
the work was described in the Journal for July, 1926, page 12. 

Two experiments were carried out on each farm. Those on Mr. 
Banks's farm are here designated ia and ib, and those on Messrs. 
Campion's farm 2A and 2 b. In each case the two experiments were 
contiguous. 

In the 1924-25 season a mixture of superphosphate and bonedust, 
at 3 cwt. per acre, was compared with super, 3 cwt. per acre, on Mr. 
Banks's farm, and a mixture of super and Ephos phosphate, at 3 cwt. 
per acre, was compared with super, 3 cwt. per acre, on Messrs. Campion's 
property. In both experiments the straight super proved superior to 
the mixtures. These results, while conclusive enough for the farms and 
seasons in question, are not regarded as sufficient evidence for making 
a general statement on the relative merits of straight-out soluble phos- 
phate as compared with a mixture of soluble and insoluble phosphates. 
It is noteworthy, however, that Sir E. J. Russell has said that super is 
the best form of phosphate for iX)tatoes. It was considered that too 
many factors had been included in the trials of 1924-25, and a decision 
was made for the following season to use super alone as the phosphatic 
fertilizer, and at a later date again tr>' the soluble phosphate against a 
mixture of soluble and insoluble. 

Experiments la (Banks) and 2a (Campion). 

Details of treatments and results for 1925 26 are as follows : — 

Quamiry 
per Acre. 

(i.) Superphosphate, 42 44 grade . . . . • • 3 c^t. 

(2.) Superphosphate, 42 '44 grade . . . . • • 5 c'^'t 

(3.) Superphosphate, 42 44 grade . . • • 7 cwt. 

(4.) Control (no manure). 

Six replications of each of the manured plots and three of the controls 
were sown. The object of the experiment w^as to determine as near 
as possible the most payable quantity of supt'r that could be applied. 

EXPERIMENT lA. 

Variety : Dakota. Date sown : 25th and 26th November, 1925. 
Date dug and weighed : 2nd and 4th June, 1926. History of paddock : 
1922-23, wheat ; 1923-24, clover, which became badly infested with 
twitch. 

Observations during growth: On 13th January, 1926, the growth 
of tops on the control areas was very poor as compared with 
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that of the phosphated plots (see Fig. i). The plots receiving jcwt. 
and 7 cwt. super showed a slightly better growth than those receiving 
3 cwt. 



FIG. I. PORTION OF EXPERIMENTAL PLOTS ON MR. BANKS'S FARM. 

Photo taken early in February. The three rows on right are those of a control 
(no manure) plot. To left of these are manured plots, the first three being super 
at 7 cwt. per acre. \ photo by F. E. Ward, 

Results are shown in the following table : 

Table i.— Experiment ja. 


Area of individual weighed plot, jifn acre. 


Grade. 

Number of 
' Paired 

■ Yield m Tons per Acre. Difference in Fa\our of 

Difference 
isignihcaut (S.V 
t or non- 


Plots, 




1 significant 
j (N-S.).* 


1 

Control. 

|Supc>r, 3 cwt. Control. 

! 8-48 

i 

, Super, 3 cwt. 

i 

Total 

I 9 

572 

! 276 

s. 

Tabic 

i 

4 ',54 

i 7-00 

i 2-40 

s. 

Seed 

! 

l *60 

i i-3<> 

027 

s. 

Small 

i “ 

O-IO 

j 013 



Total 

1 

! 

1 IS 

Super, 3 cwt. 
871 

t Super, 5 cw t. Super, 3 c\\ t, 

9-14 

Super, 5 cwt. 

, 0.53 

s. 

Tabic . . j 

1 •• 

7-14 

7-89 

' 075 

s. 

Seed 

! 

1-44 

1*28 O-tO 

1 

s. 

Small . . 1 


0-13 

0*07 

' 


Total . . i 

18 

Super, 5 cwt. 

924 

Super, 7 cwt. Super, 5 cwt. 

932 

Super, 7 cwt. 
0*c8 

N»S. 

Table . . 1 

. . 

! 7*S0 

7-81 O-oS 

. , 

N-S. 

Seed . . j 

. . 

1-28 

I *40 

0*12 

N-S. 

Small . . 1 

1 


0-07 

0*11 

i 

• • 



Notf. — Yields of ••small** grade not examined statistically. 

♦ A difference is regarded as ** significant ” when th? chances are 30 to i or more in its favour. 
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Comments on Table i. 

Evaluation of increases are based on table potatoes at £3 per ton 
and seed at los. per ton (see Journal, April, 1926, page 259). The 
cost of super is the price then current at country stations — £y per ton. 

(a.) The amount of 3 cwt. of super per acre shows an extremely 
profitable increase of practically 2J tons of table potatoes and J ton of 
seed, to the value of £y 17s. 6d. The cost of manure per acre being 
£i IS., the profit resulting from its use is about £6 i6s. 6d. per acre. 
The super has caused a definite increase in the percentage of table, and 
decrease in the seed kind. The difference between percentages of small 
was not significant. 

(b.) The addition of another 2 cwt. to the extremely profitable 3 cwl. 
application shows a still greater increase in jdeld of just over J ton 
per acre. The table potatoes on the 5 cwt. plots show an increase of 
I ton (greater than the total difference on account of the increased 
percentage of table), and a decrease in the yield and percentage of seed 
and small. The value of | ton table potatoes equals £2 5s., and this, 
less value of J ton seed (5s.), equals £2, Hence the increased profit 
over that resulting from the use of 3 cwt. super is £i 6s. {£2, less 
cost of 2 cwt. super). 

(c.) 7 cwt. of super shows no significant difference from 5 cwt. 
Hence 3 cwt. has proved highly profitable on this farm, as it did in the 
previous season ; 5 cwt. has given even better results, but 7 cwt. shows 
no superiority over 5 cwt. 

EXPERIMENl 2A. 

Variety : Dakota. Date sown : 12th November, 1925. Date dug 
and weighed : 30th April, 1926. History of paddock : January- 
April, 1925, rape ; winter and early summer, 1924, fallow ; I923“.?4, 
wheat, 

()bser\"ations during growth : 12 i 26 — All the controls were back- 
ward in growth, and the plots receiving 7 cwt. super were slightly better 
than the remainder. 2/2, 26 — At this date* the controls were in flower, 
as seen in Fig. 2 (next page). On the manured plots the flowers had 
almost disappeared. 17/3 26- -The tops on the manured plots were 
commencing to die off, the controls still being green. 

Kt suits are shown in Table 2 (next page'. 

Comments on Tabic 2. 

(rf.) 3 cwt. suj>er has increased the total yield by approximately 
1 ton per acre. There is no increase in the table kind, the increase 
being represented by small and seed. The increased seed has a value of 
about los. C)d., and as the cost of super per acre was £i is. the applica- 
tion has not been profitable. The percentage of table potatoes is greater 
on the controls by about 4^ per cent., with a corresponding decrease 
in the smaller kinds. This result is contrarj^ to those already recorded, 
and as an explanation it is suggested that the longer growing-period 
of the control plots enabled them to benefit from the late rain^. The 
early part of the growing season was decidedly dry, while good rains 
fell in February, 

(/;.) The 5 cwt. quantity of sujx^r comp>ared with the 3 cwt. shows 
an increase in total yield and \ield of table potatoes, with a decrease 
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FIG, 2. PORTION OF EXPERIMENTAL PLOTS ON MESSRS. CAMPION'S FARM. 


Photo taken early in February. Centre — three rows of control (no manure) 
plots ; right — three rows super at 7 cwt. per acre ; left — three rows super at 


3 cwt. per acre. 


[Photo by F. E. Word. 


Table 2. '-Experiment 2 a . 


Area of individual weighed plot, ac.c. 


Grade. 


I Number of 
Paired 
! Plots. 


' Diflcrcnce 

1 ‘significant |S.) 

Yield in Tons per Acre. I Difference in Favour of ' or non- 
I ! significant 

! iX-S.). 


1 

Total 

17 

Control. 1 
9*42 1 

Soper, 3 cw’t. 
9*95 

i 

Control. 

Super, 3 cwt. 

0*53 

Tabic 

. . 

7’55 

7*53 

. . 

. . 

Seed 


1*48 

1*84 ! 

. . 

0-36 

Small 

•• 

0-39 

0-57 


•• 

Total 

25 

Super, 3 cwt. 

9*57 

Super, 5 cwt. 
9*92 

Super, 3 cwt. 

Super, 5 cwt. 
0*35 

Table 

. . 

7*23 

7*73 

. . 

0-50 

Seed 

. . 

i‘8o 

1*67 

0-13 

. . 

Small 


0*54 

0-52 



Total 

25 

Super, 3 cwt, 

1 9*92 

Super, 7 cwt. 
10-26 

Super, 5 cwt. 

Super. 7 cwt, 
0-34 

Table .. j 


i 7*73 

7*8i 

. . 

o*o8 

Seed 4 . 1 


1 1*67 

1-87 

. . 

0-20 

Small » . 1 

i 

• • 

0*52 

0-58 

1 

• * 


s. 

s. 


s, 

s, 

s. 


N-S. 

N.S. 

s. 
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in the yield of seed. The increased quantity of phosphate has some- 
what retrieved the position so far as the percentages of various grades 
are concerned, and shows an increase in the percentage of the table 
kind. The value of the increase in table is £1 los., and the value of 
the seed will be the value of the increase of the 3 cwt. super plots over 
control (los. qd.) less the value of 0*13 ton. This is approximately 
6s. gd. The total increase is therefore worth £1 i6s. qd., and since the 
3 cwt. of super shows no benefit so far as table potatoes are concerned 
the whole of the cost of 5 cwt. must be charged against the increased 
return. The super cost £i 15s., and the resulting profit is only is. qd., 
certainly not sufficient to justify the use of the phosphate in this case. 

(c.) The 7 cwt. quantity shows no significant difference from the 
5 cwt., except that there is a slight increas^i in the seed-potato yield. 
Hence the use of the former quantity has resulted in a loss. 


Experiments lb (Banks) and 2b (Campion). 

The manurial treatments for ib were as follows : — 

Quantux 
per Acre. 

(i.) Sujjer, 42^44 grade .. .. .. .. 3 cwt 

(2 ) Sui^*r, 3 cwt , plus sulphate of potash at 1 cwt 

{Xir acre . . . , . . . . -4 cwt 

(3.) Super, 3 cwt., plus sulphate of potash at 1 cwt 

per acre (pota.sh top-dres-sed) . . • • 4 cwt. 

(p) Super, 3 cwt , plus sulphate of ammonia at i cwt 

per acre . . . . . . . . . . cut 

(5 ) No. 4 mixture, plu.s sulphate of potash at 1 cwt 

per acre (potash top dre«.sed) .. .. 3 cut. 

For experiment 2B the treatments were as for ib, except that i cwt. 
of dried blood was used instead of the sulphate of ammonia. Where 
the potash was top-dressed this was done a fortnight after sowing of 
the plots, the application being made with a Planet Jr. implement. 
The object of appHing the |X)tash as a top-dressing after sowing was to 
endeavour to find out if the method of application of potash was of con- 
sequence. The results of the previous yt^ar on Mr. Banks’s farm showed 
that when the manures wore top-dressed the potash had a marked effect 
in increasing the yield and ptTcentage of table potatoes (see Journal 
for April, 1926, p. 263). 

EXPERIMENT IB. 

Planting was done at the same time as that in Experiment i.v. 
Observations made during the growing-piTiod showed that the plots 
receiving sulphate of ammonia were conspicuous by their greater 
growth and deeper-green colour. Tlie other plots were similar to one 
another in appearance. Results are given in Table 3 (next page). 

Comments on Tabic 3, 

(a.) Super versus super plus sulphate of potash : The yields of these 
treatments do not differ to a statistically significant degree, although 
the increase in total yield of ^ ton, with chances of 22 to 1 in its 
favour, is approaching accepted certainty. Owing to mixing of 
plots a portion of this experiment had to be discarded, and the 
remaining portion was sufficient to give only sixteen weighings in 
each treatment. 
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Grade. 


Total 

Table 

Seed 

Small 


Total 

Table 

Seed 

Small 


Total 

Table 

Seed 

Small 


Total 

Table 

Seed 

Small 


Table 3. — Experiment jb. 


Area of individual weighed plot, acre. 


Number of 
Paired 
Plots. 


Tb 


Yield m Tons per Acre. 


Super, 3cwt. 

1 9*06 1 

I 7-75 » 

I 1*17 I 

0-14 I 


Super and 
Potash. 
9-5b 
8*14 
1-25 
0*17 


Difference in Favour of 


Difference 
significant (S.) 
or non- 
significant 
(N-S.). 


i 

j Super. 

I 


Super and 
Potash. 
0-50 
0*39 
o-o8 


N-S. 

N-S, 

N-S. 


16 


S^er and 

i Super and 

Super and 

Super and 

Potash. 

Potash (T.D.). 

Potash. 

Potash (T.D.). 

9*5b 

i 9*09 

0-47 

. . 

8-14 

: 7-«* 

0-33 

. . 

1-25 

1-12 

0*13 

. . 

0*17 

o-i6 , 




i 

• • I T5 

.. ! .. 

I 

15 


1 Super. 

Super and 
S.A. 

9-07 

11-20 

778 

9-57 


1*45 

0-14 

1 0-19 

Super and 

Super, S A., 

S.A. 

and Potash. 

1 1*20 

10-98 

9-57 

. 9*37 

*•45 

1 i-39 

O-IQ 

0-21 


j Super and 
Super. I S.A. 

•• I ^-13 

I >-79 

I 0-30 

Super and 1 Super, S.A , 
S.A and Potash. 
0-22 
0*20 
o*o6 


S. 

s. 

s. 


N-S 

N-S. 

N-S 


Norr. — T D. signifies potash top-dressed; S.A., sulphate of ammonia. 


(&.) Super plus potash versus super plus potash (potash top- 
dressed) : The application of the whole mixture with the seed has 
had in this case an advantage to the t'Xtent of approximately ^ ton 
(total) yield per acre. The potash-top-dres.se(l plots show practically 
no superiority over super at 3 cwt. 

(c.) Super versus super plus sulphate of ammonia : The increase 
of 179 tons of table and 0*3 ton of seed due to the sulphate of 
ammonia is highly profitable. The cost of sulphate of ammonia is 
£1 2s. per cwt., and the value of the increase approximately £5 17s. 
The net profit is therefore £4 15s. In Table i it has been shown 
that the profit from 3 cwt. of super is £6 i6s. 6d., and the total profit 
resulting from the use of super and sulphate of ammonia is therefore 
about £ii IIS. 6d. per acre. 

{d,) Super plus sulphate of ammonia versus super plus sulphate of 
ammonia plus sulphate of potash (potash top-dressed) : The addition 
of potash has had no beneficial effect, the complete mixture yielding 
approximately the same as super plus sulphate of ammonia. 

(e.) Neither sulphate of ammonia nor potash has affected the 
percentages of the various grades. 

EXPERIMENT 2B. 

This was sown at the same time as Experiment 2A, At no time 
during growth was there any appreciable difference in the appearance 
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of the plots, although those receiving blood appeared to have a slightly 
greater growth of top and a little deeper colour. Results are given 
in Table 4. 

Tabic -f." -Experiment 2b. 


Area of individual weighed plot, SLCtc. 




— - 




— 


i 





Difference 


‘ Number of 





significant (S.) 

Grade. 

Paired 

Yu Id in Tons per Acre*. 

Differenre in I'avour of 

or non- 


Plots. 

! 




significant 


i 





' (N-S.) 


! 


I Super and 


Super and 




.Super. 

* Potash. 

Supei . 

Potash 


Total 

^5 

I 10*48 

10*87 


0*39 

s. 

Tabir 


! 8*12 

! ■S -35 


0*23 

N-S. 

Seed 


I *88 

i > *97 


0*09 

N-S. 

Small 

1 

0*48 

c *55 

j 





1 

1 

1 

1 Super and 

Super and 

Super and 

Super and 




' Potash. 

•Potash ( 1 . 1 ) ) 

Potaijh. 

Potash ( 1 . 1 ) ) 


Total 


10*83 

i 10*71 

0*12 


N-S. 

Table 



: 8-52 


0*18 

N-S. 

Seed 


; 

! 1 - 7.1 

0*2 2 


S. 

Small 


1 0-54 

■ 0*40 







Super and 


Super and 




Super. 

Blood. 

Supe.*" 

HI 00 1 


Total 

^5 

‘ 10*48 

10*20 

0-28 


s 

Table 


8 I 2 

7*40 

0 72 


s 

S<.‘ed 


' 1*88 

2 1 ^ 


0*25 

s. 

Small 


n*es 

0 * 9 '* 







Sup‘r, HIockI. 


'^uper, Blood, 




Super and 

and Pot.ivh 

Super and 

and Potash 




131 ood. 

if 1> » 

lUocKi. 

('1 I); 


Total 


10*23 

1113 


0*90 

’ s. 

Table 


7-43 

*'^•53 


\ *10 

s. 

Se(‘<l 


2 14 

2*00 

0 14 


s. 

Small 


(>*<>0 

(, ’(iO 







Sup« r and 


Super and 




Super. 

P«>ta>h tr !' ) 

Supr 

PoM>h f r.i ) ) ' 


Total 

-5 

10*48 

10*81 


0 * 4 ^ 

N-S 

Tabl( 


8 1 2 

Sr>i 


O* jvi 

s 

Seed 


1*SS 

>*71 

0*14 


s 

Small 


<;.jS 

(>•40 

0*0 2 






Super, BIckkI. 


Snptr. Blood. 





.and Potasii 


,ind Potash 




S'lpci 

(T.D.) 

Super 

! r n 1 


Total 

. 1 s 

ii)*48 

1 1 *04 


0 5(1 

s 

Ta ble 


S-12 

8*4^ 


31 

N-S 

S(‘i d 


l-SS 

2*01 


013 

N-S 

Small 

. 

0*48 

o*<»i 


13 



N’diK. — r 1 ) signifies pot a>h 

Comments on Table 4. 

(«.) Super versus super plus potash : The increa'^t' in total yield 
of 0*39 ton due to the potash is significant. It iollows, therefore, that 
the increases in the various grades are real ones, although the chances 
in favour of significance are low. The value of 0*23 ton of table and 
0-09 ton of seed kinds is approximately 17s., and since the potash 
cost i8s. per cwt. there is no margin of profit. The percentages of the 
various grades are not appreciably affected. 
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(6.) Super plus potash versus super plus potash (potash top-dressed) : 
The top-dressing of the potash has caused diminution in the yield of 
seed potatoes. The increase of o*i8 ton of table is not statistically 
significant. However, the percentage of table is slightly increased, 
with a corresponding decrease of the smaller kinds due to top-dressing 
of the potash. 

(c.) Super versus super plus blood : A diminution in total yield 
and yield of tables and an increase in the yield of seed has been caused 
by the blood. The percentages of the various grades are similarly 
affected. 

(d,) Super and blood versus, super plus blood plus potash (potash 
top-dressed) : The potash has been instrumental in counteracting the 
bad effect of the blood, and the increase of i*i tons of table would 
be quite profitable under ordinary circumstances. 

(e.) Super versus super plus potash (potash top-dressed) : A direct 
comparison of these treatments shows a slightly profitable benefit 
from the potash. The increase of approximately J ton of table is 
worth about £1 los., and this, less the value of 0*14 ton reduction in 
seed, equals approximately £1 6s. Hence the profit from potash 
(leaving out of account the phosphate, which in Experiment 2 a was 
shown to be unprofitable at 3 cwt. per acre) is about £1 6s. — i8s. = 8s., 
and hardly sufficient to justif}^ its use. 

(/.) Super versus super plus blood plus sulphate of potash (potash 
top-dressed) : Here the direct comparison of these treatments shows 
a significant total increase, and the table and seed increases arc 
therefore regarded as real ones. Their value is about £i 2s. fid. 
The blood, which, it has been shown, had the effect of diminishing 
the yield, ha.s therefore placed a severe handicap on the potash. 


The keen co-operation maintained by Messrs. Banks and Campion 
is much appreciated, and the Department’s thanks to them is here 
accorded. 


NEW ZEALAND AGRICULTURAL COLLEGE COUNCIL. 

The following appointments have been made, forming the first Council of the 
newly constituted New Zealand Agricultural College : Messrs A. Morton, H fi 
Stuckey, N. Francis, and R. A. Rodger (by the Go vcrnor-( General) as Government 
representatives; Hon. G. Fowlds and Mr. T. I*. Wells (by Auckland University 
College) ; Professor T. A. Hunter and Mr. P. i^vi (by Victoria University College) ; 
Sir James G. Wilson (by the Board of .Agriculture). The Council held its first 
meeting on ist February current, and elected Hoii. G. h'owlds as Chairman. 


Empire Fruit in Britain . — ^'fhe Temperate-fruits Sub-Coin mi ttee of the Empire 
Marketing Board is planning an investigation into the question of Empire-g^'"”*'^ 
fruit arriving in Britain damaged or unfit for sale. The committee's inqiunc.. 
have already shown that the problem is one of concentrating, with scientific help, 
upon improvements in production, grading, packing, and marketing, rather than 
of merely measuring damage actually sustained. Plans are being worked out, in 
conjunction with the Cambridge Low Temperature Research Station, for the 
inspection of apple shipments on their arrival, and for the linking- up of observa- 
tions made on the arrival of cargoes with observations made in the orchard and 
at the time of shipment. 
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TOP-DRESSING OF HILL-COUNTRY GRASSLAND. 

TWO NEW HAND DISTRIBUTORS. 

W. J. McCulloch, Instructor in Agricultun*, Palmerston North. 

The great foi*ward movement in the stimulation of our low-count r]!^ 
grasslands where horse-drawn manure-distributors can be utilized 
has proved beyond doubt that the top-dressing of pastures is an 
economically sound practice. Although there are still large areas of 
this type of country awaiting the mechanical distributor, there is also 
a very extensive acreage of good hill country not acajssibk' to the usual 
wheeled type of machine, but which can be profitably top-dressed. 

The remarkable results achieved from manuring low-count r}" grass- 
land, coupled with the fact that much of the better-class hill country 
has deteriorated as the n'sult of the steady drain of fertility in the shape* 
of wool and mutton, has excited the keen interest of hill-country farmers 
— so much so that a general movement is jKTceptible in tht' direction 
of improving the lowered carrying-capacity b}’ top-dressing. Only a 
few years ago the sugg(‘Stion to top-dress steep hill country would 
have Ixen ridiculed as impracticable and economically unsound ; and 
although the practice is not yet general, it has n(‘vertheless become 
an accomplished fact and is growing steadily. A significant feature 
is that the expcTience of top-dressing a small area of hill country 
practically always leads to the treatmt*nt (^f a larger area the 
following year. 

Up to the present the only practicable metlK)d of top-dressing 
steep hill country’ has Ix'cn to scatter the manun‘ actually by hand 
from a sowing-sheet, sack, or benzine-tin with the side cut out, but 
all such devices necessitate carrying th(’ container in front of the 
opt'rator, attached b}" straps over the shoulder in such a manner that 
the manure is easily accessible to the haiul This greath’ hampers 
freedom of moi’emeiit in walking, ajid each time a handful of material 
is grasptxl a certain amount of spillagt^ is likely to occur, which 
does not make for even distribution, Th<' ojKTator waIk^ with a 
continuous cloud of dust alxnit the up}X‘r portions of tlie l>)d\ . a con- 
siderable quantity of which is unavoidably inhaled ; the liands often 
become sore ™ luid altogether it is disagneable work and difficult 
to get men to iindertak(\ A reasonable a\t‘rage acreage by this 
system works out at about (> acres pvr man per day. 

Recently a comjxqition organized by Messrs. Wrighi, Sttqdienson, 
and Co., Ltd., who offered prizes for the best method of top-dressing 
hill country whore a horse-drawn machine could not lx- used, resulted, 
it is understood, in a largt‘ number of methods and devices Ixung 

‘ ‘itted. Two of these the writer has been enabled to examine 
jmd see demonstrated — namely, the " Hildres Hiuid Manure Distri- 
butor/' designed and patented by Mr. L. W. Ivnight, Opaki Road, 
Masterton (winner of the fii'st prize), and “ Howeirs Mannn' Distributor,*’ 
designed by Mr. L. I. Howell, Paraparaunui (winmu of the second 
prize). Both methods are somt'what similar in principle- although 
the actual de.sign differs— the manipulation Ixdng much alike in each 
case. 


8— Ag. 




FIG, 2. FILLING THE HILDRES MACHINE. 
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The ‘ ' Hildres ' * consists of a hopper- 
shaped galvanized metal container, 
which is conveniently strapped on 
the back high up between the 
shoulders in such a position that a 
reasonable load of from 40 lb. to 50 lb. 
of manure can be carried without 
hampering free movement on rough 
country. At the lower end of this 
receptacle is attached a flexible spiral 
metal tube* similar in make to the 
tubes of an ordinar}^ grain -drill. 

This tubt^ terminates in a mouth- 
piece designed with the idea of 
causing a spray and more even dis- 
tribution. Within the tube a small 
agitator is automatically worked as 
the tube is swung from sidt' to side by 
hand. Th(^ manun' gravitates from 
the container into the upper end of 
the tutK% and th(* continuous outward throw of the op|)osite end, 
which is h(‘ld low' at arm’s length, causes the manure to flow' out in 
an even shower. 

After witnessing a demonstration on hill - countr}' pastun) the 
writer w'as given an opportunity to meiisure the width of cast possible 
on a ploughed field, and found an even distrilmtion up to 18 ft. wide, 
although some of the manure could be* observed up to 24 ft. in width. 
Two slides are so arranged at the entrance to the tulx.* that the flow 
of manure can lx* controlled, and, together w'ith regulation of pace 
of the op(‘rator. the rate per acre can lx* fairly well gauged, ('areful 
timing show'(‘d that 12 acres ]X'r day could be covered by one machine, 
if the w'idth of the cast was 12 ft., at 2cwt. per acre. 

It is also claimed that grain or grass-seed can lx* very successfully 
sown W'ith this distributor in the same manner ; likewise the manuring 
of |rx>tatOi'S before the sets are covered in the rows. The apparatus 
is substantially built, and, apart from its use or hill country, should 
proV(‘ valuable on small farms when* the outlay on a more expensive 
machin<* is not justified. 

Howells Manure Distributor is of very simple construction, being 
a specially shaped canvas bag, at the lower narrow end of which about 
2 ft. h in, of rubber hose is attached ; about 3 in. of tlu* butt of the 
hose is inside the bag and acts as an agitator. This tube is swung 
from side to side as in the case of the “ Hildres,” but no mouthpiece 
is attached to the end of the rubber hose. The top end of the bag is 
continued as a broad strap over one shoulder, and is easily adjusted 
by a spring hook. No slides are use<i to regulate the flow of manure, 
this bt'ing obtained by using various-sized rubber hose, the latt(*r bc*ing 
easily and quickly detached at will. To replenish with manure, the 
container bag is unstrapped and laid on the ground, the mouth of the 
manure-sack inserted, and the required quantity tipped in — the whole 
opt^ration being speedy and simple. This distributor can also be used 
for applying manure along drills, &c. 




HOWELL’S MANURE DISTRIBUTOR. 
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Fig. 4, Side view. Fig. 5.j Rearview, Fig. 6. Show ing attachment across shoulder. 
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The great advantage of both devices is the cheapening of the 
actual distribution of manure on hill country by the increased acreage 
per day per man, freedom of the operator from inhaling dust — as 
under ordinary conditions this does not rise above the knees - and a 
continuous flow of manure, ensuring a much more even distribution 
than could possibly be obtained by the hand alone. 

The accompanying photographs will give readers a good idea of 
the two distributors and their manipulation. 


BUTTER-BOX TESTS. 

THE COOMBS'' BOX. 

\V. C. Ward. New Zealand State Forest Service, Wellington. 

The results of a comprehensive series of tests upon butter-boxes in 
common use at the time w^re originally published in this Journal 
for Ma3^ 1926, and later reprinted as Circular No. 23 of the State 
Forest Service. As indicated in the previous articl(\ the scope of the 
w'ork was to be <*xtended to allow of a later study of other types of 
butter-containers which might appear to promise impro\'ement upon 
twisting packages. 

The first type of box to lx? so studied is known as the " Coombs " 
Patented Butter -box (N.Z. patent No. 56302), invented by Mr. 
H. Coombs, and manufactured by Messrs. Ellis and Burnand (Limited), 
of Hamilton. This box was thought to be worthy of clos(^ study, 
since its con^^truction was theoreticall}^ sound, at the ‘^ame time 
offering considerable economy both in the cjuantity and in the sizes 
olvtimlxT re(|uircd, and in ease of handling. The results of the tests 
fully confirm these judgments, and the Coombs box can be recom- 
mended to shippers as a suitable package for the e.xport trade. 


8(>XES TESIEO. 

The construction of the Coombs box is clearly shown in Fig. i. 
The sides, top, and bottom form tht‘ unique feature of the box. 
Each piece consists of an inner coating of white-jnne (Podocarpus 
xiacrydi aides) veneer, J in. thick, glued to and strengthened b}' four 
narrow battens, i? in. wide by | in. thick. The grains of the wood 
in the veneer and in the battens are disposed at right angles. 
Thus splitting of the sides, top, and bottom, which commonly causes 
the failure of the ordinarj' style i box. as shown in Fig. 2, is 
largely eliminated. In this respect it would resemble a box con- 
structed of plywood. Furthermore, as the battens may be made* 
from any timber with fairly good nailing-qualitiej^, and are of 
narrow width, it follows that the C(X)mbs box will ns.sist to economize 
the supplies of non-tainting woods. 

The inside dimensions of the boxes tested were 15J in. bj^ lojin. 
by II in., with a capacity of 1,706 cub. in. This is somewhat less 
than the capacity of the style i box (1,750 cub. in.) tested in the 
previous study, "but is quite sufficient for packing the standard 
56 lb. block during many months of the year. 
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Two series of boxes were tested, one series of twelve being nailed 
up at the manufacturers* factory, the other of eight boxes at the 
Timber-testing Station, School of Engineering, Canterbury University 
College, Christchurch, where the tests were performed. Boxes fastened 
with ordinary and with cement - coated nails, and with and without 
Acme flat metal strapping centrally applied, were tested. 

METHOD OF TEST. 

The test used was the same as that employed in the previous study. 
The boxes were packed with 561b. of butter, as in commercial 
service, and placed in a hexagon - sided machine revolving slowly 
at a rate of i| revolutions per minute. In the drum is arranged 
a series of hazards which cause the box to follow a regular cycle of 
drops, falling upon sides, top, bottom, ends, edges, corners, and 
flatwise upon a projection similar to the comer of another box. 
These drops simulate the usual hazards of transportation. Each 
face of the drum is counted as one drop. An illustration of the 
drum wa.s printed on page 23 of last month’s Journal in connection 
with the article on cheese-crate tests. 

Results of Tests, 

The results of the tests are shown in Table 1. The table also 
includes, for purposes of comparison, the results of tests upon the 
style I strapped box, with I in. sides, top, and bottom, which was 
recommended to shippers as a result of the previous study. Both 
types of package have ends g in. in thickness. 


Table i 


'rvpe of Ho\. 

Numb T 1 
of 

NaiU. 

Str«»]is 

Numl>er of 
Drops 

1 squirt'd to 

L' „ 1 Number 

''•"‘l- perJ.dgc. 

T es i** ; 

1 


spill 

Contents 

r 

{ 

’ 1 

Ordinary . . 4 

Nil 

4- 

1 

Coombs “nailed at facturv ‘ 

4 

. . 4 

Cement-coated 4 

1 

Nil 

102 


4 

4 

1 

I 

Coombs — nailed at testing- s 

3 

4 

Nil 

3<>4 

station \ 

4 


T 


Style 1---J in sides 

5 


I 

34^ 


When the boxes for the first series of tests were received it was 
clear that poor results w^ould be obtained. Not only had the 
boxes been nailed up when the battens were partially dry, but the 
nails had been seriously overdriven, in cases by as much as J in., 
as shown in Fig. 3. The tests, however, confirmed the results of 
the previous .stud5^ superiority of the boxes fastened with 

cement-coated nails and reinforced with Acme fiat metal strapping 
f>eing clearly proved. 

Typical failures of the strapped and unstrapped boxe^ are shown 
in Figs. 4 and 5. The weak feature in both t\T)es was the poor 
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FIG. 4. TYPICAL FAILURE OF STRAPPED COOMBS BOX. 
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F.r. 5. TYPICAL FAILrRE OF UNSTRAPPED "OOMliS BCX 

nailing. Immediately the nails loosened and pulled troni the ends 
these latter failed by splitting and bursting, either allowing the box 
to come in two or exposing the contents to damage. 

In the second series of tests the faults arising from the use of 
only partially air-dry timlier and of the overdriving of nails were 
largely eliminated by careful inspection and assembly at the Timber- 
testing Station. Mr. Coomb'^, the patentee, was present throughout 
this series of experiments. 

The first group of tests was made upon strapped boxes in which 
the two centre battens of each side, top. and bottom were attached 
at each end b}^ two cement-coat chI nails, and the two outer batten‘d 
by one cement-coated nail. The results indicated tliat the extra 
nailing was unnecessary, and that the strapping might he dispensed 
with. The second group of tests confinnod thi^ conclusion. 

The outstanding feature of the study was, indeed, the high 
strength developed by the unstrapped Coombs box fastened with 
cement-coated nails. This was considerably greater than that of 
the strapped style i box with sides, top, and bottom ^ m thick 
as shown in Fig. 2. Since practical experience, however, lias proved 
that the strapped style i box with sides, top, and bottom only 

in. thick is of sufficient strength for the export trade, it 
would appear that the Coombs box might be made of a lighter 
construction. One difficulty in this connection would Ix' the (iri\ ing 
of space nails attaching the top and bottom to the sides. It exists 
even in the present Coombs package. ha\ing been reported as a 
weakness in an experimental shipment of Coombs boxes forwarded 
to London at the beginning of the present season. The results of 
the tests augur well for the development of a butter-box having 
plywood sides; top, and bottom* 
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The stud}^ also demonstrated the importance of avoiding the use 
of only partially dry timber and the overdriving of nails. The 
unstrapped boxes of partially dry timber and with overdriven cement- 
coated nails of the first series exhibited less than one-fifth the strength 
of the same type of box constructed of well air-dried timber and 
properly nailed as in the second series. 

SPECIFICATION. 

Users of the Coombs box are recommended to adopt the following, 
specification in the purchase of their supplies : — 

Section A : General. 

(I.) Definition : The box as herein specified shall be known as the “ Coombs 
Butter-box," as covered by New Zealand patent No. 56302. 

(2.) Dimensions: (a.) The inside dimensions of the box .shall be 154 in. long 
by lojin. wide by iijin. deep, (b.) The width of ends, sides, top, and bottom 
shall be 114 in. 

Section B : Manufacture. 

(3 ) Construction : (a.) The sides, top, and bottom shall each consist of an 
inner coating of a non-tainting wood (see clause 7 (n) ) 4 in. thick, glued to and 
strengthened by four battens, if in. wide by fin. thick, (b.) The ends .shall Ix^ 
of single-piece material fin. thick if of white-pine or tawa, or fin. thick 
if of silver-beech, (c.) The grain of the wood in the inner coating shall he 
disposed at right angles to that in the battens. 

(4.) Manufacture : (a.) The ends, sides, top, and bottom of the box .shall be 
well manufactured, and shall l>e cut true to size. All defects in the timl)er which 
materially lessen the strength of the part, or expose contents to damage, or 
interfere wdth proper nailing, shall be prohibited (b.) The wood shall be 
thoroughly seasoned, and shall have a moi.sture content of not less than 
10 per cent, nor more than t 8 per cent., based on the weight of the wood 
after oven-drying to a constant weight (c.) The variation in thickness of the 
boards below the thickness specified shall be not more than in , and this 
variation below the specified thickness shadl not extend over more than 10 per 
cent, of the face of that particular board. 

(5 )» Jointing : Matched and glued or lock-jointed boards fastened with two- 
galvanized corrugated fasteners, i in. by fin., will lx‘ regarded as single-piece ends. 

(6.) Surfacing : (a.) The outside surfaces of the sides, top, and bottom 
may be fine band-saw or veneered finish ; otherwise they shall be smooth 
planed, (b.) The ends shall be veneered or smooth-planed. 

{7.) Timber : (a.) The following timlx*rs will be admitted under this sfX'Ci- 
fication for use as ends and for the inner coating of sides, top, and Ixittom : 
White-pine {Podocarpus dacrydwides), silvcr-beech {Nothojagus Memtesu), tawa 
(Betlschmiedia tawa). {b.) Ajiy timber with good nailing-qualities may be 
used for battens in the construction of sides, top, and bottom. A clear, 
whitish timber is preferable. 


Section C : Nailing. 

(8.) Nailing schedule: (a.) if in. cement-coated nails {t.e., nails coated with 
a resinous solution) shall be used when driving into white-pine ends, and 
I fin cement-coated nails when driving into beech or tawa ends, {b.) Nails- 
shall be driven flush, (c.) The sides, top, and bottom shall be attached to 
the ends by not less than four nails per edge (i.e., one nail per batten at 
each end), and two spacing-nails per nailing edge of tops and bottoms, 


Noxious-weeds Orders . — The Waikato County Council has declared foxglove, 
gorse, hakea, broom, and winged thistle to be noxious weeds within that county. 
The Waitaki County Council has declared gorse and broom not to be noxious wcedst 
within the Ahuriri Riding of that county, except as to the county roads. 
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SEASONAL NOTES. 


THE FARM. 

LAYING DOWN PERMANENT PASTURE. 

Under average conditions of land, locality, and climate March may 
be regarded as the best all-round period for laying down permanent 
pasture. Needless to say, the importance of this our dominant crop 
demands the greatest care in selection of the seed mixture and in the 
technique of sowing. Standard mixtures have frequently been formu- 
lated in the Journal, but these should be varied to suit the individual 
farm and accord with definite local experience. 

When preparing the seed-bed care should be taken to secure a fine 
surface, so that the seed may be properly covered ; also to make sure that 
the soil is firm undcrn(*ath, in order to prevent the seed being buried 
too deeply. Grasses, moreover, root much Ix^tter on a firm seed-bed. 
Where the land has been ploughed consolidation should be effected 
by plentj^ of rolling, the Cambridge roller bt*ing the best for this purpose. 
Wliere a rape, kale, or turnip crop has been fed off, and the land is 
reasonably clean, all that is necessarj^ is to give a light disking to 
provide sufficient mould to cov’er the seed, preserving the* consolida- 
tion that was brought alx)ut by the stock. 

Various implements arc used to cov^r grass-seed, but if the seed-bed 
is firm a light set of tine harrows will generally give best results. 
Chain harrows are frequently used, but they hav(‘ a tendenej' to roll 
the seed into patches. The question of rolling after seeding miust be 
decided on the condition of the land and local experience. Onerally* 
if the land is dry and free it pays to roll ; on the other hand, if it has 
a tendency to be wet and pack on the surface it is bi\st left unrolled. 
Again, if the district or the season is subject to sudden heavy down- 
pours of rain it is advisable to finish with th(‘ harrows rather than 
the roller. 

Generally, grass sown in March does Ixst without a companion 
crop, but there are occasions w^hen it is desirable to add something 
to provide a quick bite for stock or to shelter the young grass in 
verj’* exposed positions. A bushel per acre of either Black Skinless 
or Capt' barley or Algerian oats will be found suitable for these 
pur{X)ses. 

FORAGE CROPS. 

The sowing of forage crops for winter and spring feed should lx 
pushed forward during the coming month. If the crop is to Ix^ cut 
and fed out in the early spring, Ruakura, or one of the white oats^ 
such as Gartons, will generallj’ giv^e the heaviest weight of material. 
March is asually a good month for sowmg oats and tarc‘s or similar crops 
for spring feeding — later cutting them for ensilage or hay. Peas are at 
times used instead of tares, but they do not stand the feeding and 
the winter so well. 

In the North the hardier varieties of soft turnip, such as Devon- 
shire Grej^stone, may still be sown during March, and it is a good 
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plan to utilize land that has been fallowed by sowing a late turnip 
crop. Crops of maize and millet that have not been used should be 
fed off before April or else converted into ensilage. The stack 
method is quite suitable for the latter purpose. TTtie combination 
of paspalum with these cereal crops in the ensilage stack is an 
improvement, and also affords an excellent means of keeping down 
the coarse rank growth on paspalum areas so often seen in autumn. 

IMPROVEMENT OF POTATO STRAINS. 

In most districts the main potato crop is lifted towards the end 
of March, and careful growers will be taking steps before then to 
improve their strains of seed. The following methods are commonly 
practised in Canterbury and other South Island districts, and have 
been found to give great satisfaction : — 

(i.) Going through the crop and digging normal healthy shaws, 
the tubers of which are retained if the yield and type are also satis- 
factory. The tubers so produced are next season cut (all .small ones 
being discarded) and planted in a seed plot or increase plot of a size 
to produce sufficient seed for planting the main crop in the following 
season. 

(2.) Thoroughly roguing a definite area, thus eliminating all 
<iiseased and off-type plants. The tubers from this area arc cut in 
due course (all small ones being discarded), and planted cither as the 
main crop or in an increase plot as under the first method. 

LUCERNE. 

Spring-sown crops will generally be ready for a second cut a tout 
the end of March. This cutting should be followed by two or three 
strokes of the tine harrows or a light cultivator. After this cleaning 
process the practice may to recommended of drilling in i| bushels 
of Algerian oats with i cwt. to 2 cwt. of super per acre. The oats 
will shelter the young lucerne, and help to control undesirable growths 
of grass and weeds. 

Established stands that have not already had attention should 
to thoroughly cleaned up, and a filler may also be subsequently 
drilled in, using i busjhel Algerian oats or 20 Ib. Italian rye-grass, 
together with 2 cwt. basic super, per acre. If it is intended to take 
another cut from the lucerne after the end of March the sowing of the 
oats or rye-grass should be delayed imtil after this cut. Oats may 
generally be sown any time between the end of March and beginning 
of June, but up to the end of April for preference. The lucerne should 
always to cultivated just before the oats are sown. 

BLUE LUPINS FOR GREEN MANURE AND SHEEP-FEED. 

Blue lupins make an excellent crop for restoring land exhausted 
by continued cropping, at the same time providing useful winter forage 
for sheep. The lupins may to sown during the present month at the 
rate of bushels per acre. If fed off the paddock may be ploughed 
about August, in preparation for spring - sown crops. Blue - lupin 
stubble rots very quickly in the ground, so that a long fallow is not 
necessary. If the whole green crop is ploughed in it is best to use a 
.-isingle-furrow plough with a drag -chain attached to the neck. As 
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green manure in light soil blue lupins serve as an excellent preparation 
for potatoes. In connection with feeding off, the sheep — ewes in 
particular — should be placed on at first for only a few hours at a 
time, and the crop fed off in breaks. After they have once become 
accustomed to the lupins, neither danger nor difficulty is commonly 
experienced. 


AUXILIARY FEEDING OF DAIRY COWS. 

On farms where supplementary forages are grown feeding will now' 
be in full swing. If different fodders are available it is advisable to 
mix the ration as far as possible — say, soft turnips in the daytime 
and lucerne or maize at night, or lucerne in the morning and maize 
at night — so as to secure a proper balance. As far as possible all 
auxiliary feeding should be done immediately after milking. The 
farmer who feeds turnips, kale, or green lucefne just prior to milking 
is a menace to the factory output. Turnips should be pulled at 
least six hours before being fed. It is good practice to pull and put 
out in the afternoon for the following morning s feeding. If any grass 
is available, 60 lb. of turnips per cow' per day should be the maximum. 
If larger quantities are fed the cow cannot digest them properly, and 
this is sure to be reflected in the milk-supply 

- — Fields Division. 


THE ORCHARD. 

SPRAYING. 

For the control of the codlin-moth and leaf-roller cat(Tpillar in mid- 
sc*ason and late varieties of fruit it will still be necessary in many 
localities to continue spraying with arsenate of lead. Pick and 
destroy regularly all codlin-infected fruits. At this pt'riod of th(‘ 
year conditions are frequently favourable for the d(*velopment of 
black-spot, and therefore a careful w'atch should be kept in clean 
orchards to detect the first indications of this disease. In some 
localities this late infection often apjx^ars bt^twven the middle of 
February and the third week in March. Apply either lime-sulj)hur 

or bordeaux, according to the programme being followed. For 

pow^dery mildew cut off affected portions ot tw'igs and shoots, and 
.spray the trees with precipitated .sulphur at 10 lb. to 12 lb. per 
100 gallons. AMien red mite and apple-leaf hopper are in evidence 

apply lime-.sulphur, i in 120, or Black Leaf 40, i in 800. Stone- 

fruits affected with any fungous disease should lx* spra\’ed, as soon 
as th(i fruit is gathered, with bordeaux, 3-4-50. Browii-rot infected 
fruits should not be allowed to lie about the ground, but lx gathered 
up and destroyed. 

DRAINAGE. 

When opportunity offers the drainage of heavy retentive soiU 
should be attended to, as badly-drained soil is not profitable orchard 
land. In well-drained land the soil is more congenial for the roots of 
the trees in the spring and during WTt sea.sons than is the case in 
wet, cold, undrained land. Drainage allow^s of the land Ixing worked 
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earlier in the spring, makes it easier to work down to a fine tilth, 
and also prevents the souring of the soil. Tile drains, though more 
expensive, are the most permanent type of drain, and give the best 
results in the orchard. The diameter of tiles for main drains should 
be at least 4 in. Soft boggy places in an orchard are often caused 
through seepage of water from a higher level, and in such cases a 
cross-drain of sufficient depth made above the orchard will usually cut 
off the seepage. After draining the land it should be well limed in 
the late autunm or early winter. Existing open drains should be 
cleaned out, and the outlets to pipe drains cleared so as to let the 
water pass freely away. Broken pipes should be replaced with new 
ones. 

HARVESTING. 

At this season of the year harvesting of the fruit crop will be 
engaging the attention of all orchardists. Mid-season varieties of 
pip-fruits will be ready or nearing the stage of maturity when they 
will be in a fit condition for picking for the respective markets or for 
storage. Picking and handling of fruit is a phase of orchard-work 
which requires a high degree of skill. The high percentage of loss 
and wastage due to bruises and skin-punctures caused at picking and 
in the subsequent handlings is much greater than it should be, imd is 
striking evidence of the need of greater care in handling our fruit. 
A fact that should not be lost sight of is that the product of the year's 
work is being handled from which the return for the labour expended 
in the upkeep of the orchard is to be derived. A satisfactory realiza- 
tion is largely dependent on the condition in which the fruit reaches 
the market. Damaged fruit frequently opcTis up in a very unsatis- 
factory condition, with dark ugly bruises, with skin-puncture.s, and 
frequently badly decayed. Damaged fruit should be disposed of 
with as little delay as possible, and should not be placed in storagi*. 

GRADING AND PACKING. 

There is a good , demand for well-graded and well-packed fruit. 
Fruit merchants, retailers, and consumers all want the best fruit, and 
there is an ever-increasing inquiry for this quality of fruit put up in 
a uniform manner. During the pt'riod of gluts in the markets well 
graded and packed consignments have always been disix)sed of at a 
satisfactory figure, while alongside, less carefully graded and packed 
consignments would not draw buyers when offered at very low 
prices. 

Even grading is the basis of rapid packing, while uniformity in 

size, colour, and condition is the basis on which the buyer mainly 

decides the price he will give for the fruit. As to the best time to 

grade the fruit, some growers prefer to do most of it while picking, 

others do it in the orchard from the picking - buckets, while the 
majority grade in the packing-shed. Sizing would be greatly simpli- 
fied if growers made three pickings, and on each occasion picked only 
mature fruit of nearly even size. In the larger orchards various types 
of graders are in use to obtain uniform sizing. Quality and colour 
grading should be combined with that of sizing. 
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In grading, no fruit with bruises, skin-punctures, skin broken at 
stem, disease, or other blemishes detrimental to the quality and 
appearance of the fruit, nor fruit which is too small, should be 
included. All fruits should be graded before being stored, so that 
fruit of any particular size and quality may be got at when required 
quickly and with a minimum of inconvenience. 

The pack must be firm, so that the fruit is prevented from 
moving in the case. There should be little variation in the sizes of 
fruit used in the case, as the use of different sizes would cause the 
size and position of the pockets to vary and thus cause the loss of 
alignment, and even a change in the pack, which is most undesirable. 

The first essential step in the improvement of the existing con- 
ditions in the industry is for all growers to pack to the standard set, 
and to keep the low grade and any small fruit they may have off 
the market. Growers who have not packed to this standard are 
urged to do so. The Orchard Instructor for th(‘ district will gladly 
advise and help in this matter. 

MISCELLANEOUS. 

Land intended to be planted out to fruit-trees in the autumn or 
spring should now be ploughed ajid left exposed to th(^ weather in 
order to condition it for the reception of the trees. 

Remove any superfluous shoots from tninks and limbs, so as to 
conserve the energy of the trees and direct the sap to other parts for 
the purpose of maturing shoots and buds necessary to the welfare of 
the tree. 

Where the tics on trees grafted in tlu‘ spring have not already been 
cut this should be done at once, so as to avoid any restriction of the 
sap and to prevent the tie cutting into and weakening it. The new 
growths should be proU'cted to prevent them from being broken or 
l)lown off by the wind, <S:c. 

—ir. K, Dallas, Orchard Instriiclor, Dunedin. 

CItras*culture. 

Work for the coming month will mainly consist in maintaining 
a clean state of cultivation, free from weed.N, with the surface soil 
constantly worked to keep a depth of 3 in. or 4 in. of t arth mulch. 

Young .shoots which b(‘Come extt‘nded in growth beyond 18 in. 
should 1x7 pinched back to encourage side lateral growth ; left to 
mature, these shoots often grow 3 ft. or more long before sulxlivision 
takes place, and then side laterals grow only on the extremity, 
leaving an imdue length of wood uiifuniished. By ])mching out the 
point of those shoots as suggested, laterals are forced nearer the base, 
and growth encouraged when' it is most useful, not when^ it is 
naturally disposed to grow. 

Should young scales, thrip, or black aphis show up during thi.s 
period an insecticidal spray of oil, 1-40, should be applied. 

Where extended flowering of lemons has resulted in iruits which 
so far have not been sprayed, these should be sprayt‘d with bordeaux, 
3-4-40. 

— W. H. Rice, Orchard Inslrudor, Auckland. 
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POULTRY- KEEPING. 

DEVELOPING THE PULLETS. 

Pullets should now be placed in their winter quarters without 
delay. Changing the young birds from house to house just when 
they are on the point of laying, or even shortly afterwards, is only 
inviting the moulting process, with its concomitant loss of high-priced 
eggs. 

It is essential that pullets should receive a plentiful supply of 
good nourishing food, with green material in abundance. The meat 
ration should, where possible, be given by itself at a regular time — 
say, at midday. When boiled meat is not available and meat 
substitutes have to be fed, these can be supplied sparingly with the 
morning mash. They may also be provided in a separate receptacle 
and left for the birds to consume at leisure as they desire. When 
including meat substitutes in the morning mash great care is neces- 
sary to guard against possible ill effects consequent upon over- 
indulgence in highly concentrated nitrogenous material. Ovarian 
troubles are almost sure to follow if the birds arc overfed with 
meat-meal. Of course, when eggs are at a maximum price later on 
the pullets should be encouraged to give every egg they can, pro- 
vided they are well developed and not unduly forced. Where 
pullets are showing signs of coming too rapidly to maturity, and 
promise to commence laying before they are sufficiently developed 
to enable them to lay a decent-sized egg and to last out a long 
profitable* season, forcing diet such as meat should be withheld from 
the ration. 

On no account should any sudden drastic change be made in 
th^* ration. There is no better way of forcing the pullets to moult 
now^ than by changing their food. Giving a feast one day and 
starvation diet another will have a similar effect. Regular and 
uniform attention is imperative if winter eggs are to be secured. 
In this connection I would advise those }X)ulri*>^-keepers who have a 
supply of last season's wheat on hand to consers^'e this for the 
pullets, as the changing from old wheat to new often has the effect 
of giving them a severe setback. 

regular culling essential. 

Because the supply of eggs has been somewhat scarce of late, 
and likely to be for some time to come, a correspondent suggests 
that in order to prevent a further decline in production during the 
coming year I should, by medium of my Journal notes, and lectures 
both by myself and assistants, advise producers to retain all hens 
in their flocks, even although thej’^ have passed their second season 
of production. This I cannot see my way clear to do. It is well 
known that success in poultry-keeping depends mainly upon the 
manner in which its many details are attended to, but there is one 
essential detail which must be always kept in view before all others, 
and that is the weeding -out of unprofitable stock. The efficient 
poultryman who is really anxious to secure the greatest profit from 
his undertaking will not even leave culling to the end of the first 
laying season : he will cull all the time. He realizes that every 
poor layer retained in the flock means a drain on his profits* It 
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is not the number of birds kept that determines success, but the 
profit secured over the cost of production. Obviously, therefore, every 
drone, and the bird which has passed its best period of production, 
reduce the profits being made by those laying up to the mark. 

It is now generally recognized— in fact, it has become an esta- 
blished maxim of the industry — that eggs must be produced in the 
dear season if the business is to be made really profitable. It also 
is recognized that the winter layers must be pullets bred at the 
right time and managed in the right way. Artificial incubation and 
brooding have passed the experimental stage, and n.o difficulty is 
now presented in securing sufficient pullets to replace at least a 
good part of the old stock each year. Even with the best of 
laying flocks only a few birds among the older stock will lay in 
winter. After the second laying season a bird will not only produce 
less eggs than formerly, but she will give these when the cheapest 
markets rule. Obviously, at the end of a birds second laying- 
period sentiment should not be allowed to interfere with the work 
of culling. It is true that where only high-t>T)e layers are kept 
individual birds will be found which will pay to retain for a third 
laying season, especially a noted layer or a desirable breeding speci- 
men. In a general way, however, these are few and far between. 
In any case, unless the poulty-keeper possesses the necessary keen- 
ness of eye to sort out the likely future producers from those 
ha\’ing passed their normal profitable pcTiod. the suggestion to even 
restrict culling operations may easily prove a costl}^ exjx'rimcnt. 

Culling may even commvncv during the first few months of 
maturity, for it is useless to expect a weakly-constitutioneci bird to 
make a profitable layer. Then again, there are always freaks or 
throw-backs from the Ix'st matings which will never develop into 
satisfactory stock. The point to rememlxT is that it is a losing 
proposition to keep any bird which does not promise to return a 
good net profit. It may be said that the price of eggs suggests 
that even a medium laycT will return a good profit o\Tr its keep, 
but it must lx* rt*memlx'red that the prices of foodstuffs are corre- 
spondingly high. Thus regular culling is as essential to-day as ever 
Ixfore if maximum profits are to be made. 

POINTS IN CrLLING. 

In a general way the main culling of laying flocks should be 
attended to in the coming month. Efficient culling is one of the chief 
secrets of successful poultry-ket*ping, and is one of the most difficult 
matters connected with poultry to teach the novice by printed 
matter. It is a work that can bt* successfully carried out only by 
a person jx^ssessing a cultivated eye for lapng-type, and capable 
of making due allowances for the condition of the bird at the 
particular time the weeding-out process is taking place. 

The time of moulting affords one of th(‘ best guides to con- 
stitutional vigour and lajdng-capacity. For a bird to gi\'e a high 
egg-yield she must necessarily be a long-season layer, and, obviously, 
to be a long-season layer she must be a late moulter, for it is only 
in exceptional cases that a bird will renew its feathers and at the 
same time continue laying. Thus with birds hatched at the same 
time, and which have been subjected to similar treatment in all 

t—Af. louriiftl. 
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respects, the early moulter is the bird that should be culled, and 
the late moulter retained in the flock. It may be mentioned that 
ini a mixed flock of first- and second-year layers (when the latter 
were selected the previous season because they were later moulters) 
the second-j^ear birds will usually, owing to their shorter season of 
production, moult later than those in their pullet year. In such 
cases, where the moulting-period is taken as a guide, due allowance 
for age must be made, otherwise many of the young birds which it 
would be profitable to keep are apt to be disposed of, and the 
older but less profitable members of the flock retained on the plant. 

On all well-managed plants a mark or ring should be* placed on 
every bird for age-determination and as a guide to culling unprofit- 
able stock. 

In addition to being a late moulter, the high-typ)e layer and the 
one likely to produce well in the future will present the following 
signs : A clean face free from feathers (it is not uncommon for the 
head and face to become quite bare — a sign seldom or never found 
in a low egg-producer) ; close feathering ; a bright-red comb (which 
should be retained more or less throughout the moulting process) ; 
and an alert, vigorous appearance. Further, yellow-legged varieties 
will now present a bleached or, in fact, a white app)earance. This 
sign will not be so pronounced where runs in long grass are avail- 
able as when the ground is more or less bare, or when the birds are 
confined under cover. It must be noted that this leg sign only 
applies towards the end of a birds product i\’e season, for after it 
has moulted the legs will regain their yellow appearance, as is the 
case during the early pullet stage. The plurnagt* of th(* heavy 
layer will also exhibit a worse-for-wear or rather shabby appearance, 
while the bird itself will be in a more or less lean condition. 

All things b^nng equal as to the lime of hatching, ike,, the 
birds that should be culled are tho.se that are moulting, those with 
bright-yellow legs, those above the normal weight of their breed, 
those with feathered face and dull e^-es, those with a spt^cially well- 
kept plumage, and any which show the slightest weakness in con- 
stitutional vigour. 

SELECTION OF rilK HI<Er:r)lNG-HKNS. 

After the culls have been removed from the flock the remaining 
birds should be carefully gone through and a selection of hens made 
for next season’s breeding-pens. It is specially inqx)rtant that this 
work be carried out now, as even with the best layers the points out- 
lined as indicative to laying-power will not stand out prominently 
again for several months after the birds have undergone the 
moulting process. Birds selected for the bree(ling-[)c*n should not 
only possess striking points indicative of laying-capacity and con- 
stitutional vigour, but in addition they should conform to standard 
weight requirements, and be* at least a fair specimen of the breed 
they represent. Small diminutive speximens should not be bred from, 
no matter how well they may have laid. 

The selected birds should be placed by themselves and given a 
plain ration, with the object of discouraging them from laying in the 
meantime. Where every egg is forced out of the late moulters and 
intended breeders it is safe to assume that trouble is being laid in 
storey and will be met with later in the hatching and rearing of the 
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progeny. Where possible the proposed breeders should be given a 
free range, and, above aU, care should be taken that they are 
prevented from getting overfat between now and when they are to 
be called upon to lay eggs for reproductive purposes. Breeding 
from overfat hens is a common cause of poor hatches and the 
production of chicks that are difficult to rear. 

— F. C. Brown, Chief Poidtry Instructor, 


THE APIARY. 

BEE-KSCAPES. 

For removing honey late in the season the beekeeper may find it 
necessary to bring into use bee-escai^s. These escapes enable the 
honey to be removed without causing any disturbance. By the 
employment of the Hodgson escape device there is less likelihood of 
causing robbing, with its attendant evils. More especially will the 
escapes Ix^ found advantageous when removing section honey from 
the hive. There is far more risk in removing sections from the hive 
than extraction-combs. When the colony is disturbed the bees will 
at once start to fill their sacs, and often the cappings of the sections 
are punctured in order to secure a supply of honey. The damage 
to the cappings of sections is unsightly, and causes the honey to leak 
after remo\'al from the hive. The special advantage of the Hodgson 
escape is that, being constructed of wire gauze, the heat from the 
brood - chamber is not shut off from the super after the bees have 
escaped. Thus the honey in the super is kept warm, and the drips 
of hone>^ from the burr combs are cleaned up by the bees. 

When inserting the Hodgson escape^ the supcT should be gently 
prized up from th(‘ brood-chamber and the escape placed in position. 
A pufi of smoki' will suffice to control the lx*es w^hile the operation is 
being jx^rformed. If this is done late in the afternoon the bees will 
pass through the escap<^ during the night to the brood-nest, and will 
bc' unable to return. In the morning the supers may be removed, 
when practically no be^^s will be left in the supxr. 

A word of caution to those who have not formerly used the 
escapes : Should there* be brood in the sup(*r combs the bees will not 
leave, and the escajx's will not prove effective in ridding the supers. 
Over and over again many beginners complain that they cannot get 
the bees to leave the supers when using t scajx^s, but the reason lies 
in the fact that no examination had lx*en made to a-xertain Ixffore- 
hand w’hether the super contained honey only. 

UNITING COLONIES. 

Among the autumn wx)rk to Ix' attended to is the examination of 
the colonies for the purjx)se of ascertaining if each }x>ssesses a laying 
queen, and to note those that are too w^ak to survive the winter. In 
the negative in either case it is advisablt' to unite with a stronger 
colony so as to save the lx*es. On no accoimt should an attempt be 
made to winter weak hives, as they are likely to get robbed out, and 
this may cause the Ixjes to start robbing when everything in the 
apiary should be quiet. A simple method of uniting may be practised 
by placing the weaker hive on top of a stronger one, and placing a 
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sheet of newspaper between the two hive-bodies. In the course of a 
few days the bees of the weaker colony will make their way through 
the paper and unite peaceably with the bees in the stronger hive. 
The surplus combs may subsequently be removed and reserved for 
spring feeding if required. It is advantageous to destroy the queen 
in the weak hive prior to imiting. 

ROBBING. 

At the close of the honey-flow the beekeeper must persistently 
guard against robbing. Robbing is the result of carelessness, and 
once it has started is exceedingly hard to check. As previously 
mentioned, neither honey, sugar-syrup, nor anything that the bees 
can rob should be exposed. In case wet combs have to be returned 
to the hives for the bees to clean up, postpone this operation until 
late in the day, when robbing is not likely to start. See that the 
honey-house is bee-proof, and that all combs and ve.ssels containing 
honey are removed to a place of safety. Contract all hive-entrances, 
and especially guard against hives being open in such a way that they 
can be attacked by robbers. All operations must be carried out 
quickly. If robbing has started, it is better to postpone all outside 
work until the apiary is quiet again than to risk extending the trouble 
by opening the hives. Should a colony lx‘ attacked, contract the 
entrance and pile wet grass in front of the hive. This will usually 
cure mild cases of robbing ; but where a colony has been overpowered 
by the robbers it should Ixj closed altogether. 

— E, A, Earp, Senior Apiary Instructor, 


HORTICULTURE. 

SYSTEM IN TOMATO-CULTURE. 

Considerable losses have been incurred in the tomato crop this 
season through black -stripe disease, early blight {Altenaria), and 
sclerotinia. The main cause in many instances has been due to 
unnecessary checks in growth which the plants have received in the 
frames and when first planted out, the debility thus caused resulting 
in the plants falling an easy prey to any disease to which thej^ were 
exposed. Too much stress can hardly be given to this cause, as 
besides the losses from disease another result is the small and late 
crop produced. 

An unprepared potting-soil for the seed - boxes and pricking out, 
and an overdose of nitrogenous m^ures on the land l^fore planting 
out, are probably the other main causes of these losses. A suitable 
potting-soil is best obtained by at this period placing in a stack the 
top .spit of a piece of good grassland on which tomatoes have not 
been grown for some years. In twelve months this can be turned 
and some basic slag or other manures added, and it will be in good 
condition for the following season — that is, about eighteen months from 
the present date. This procedure may sound rather tedious, but it is 
one of the fundamentals of successful tomato-culture, and in large- 
scale production it is unsafe to do otherwise. It follows that such 
potting-soil as may he in hand should now have any further manures 
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that may be required mixed in, and the cdmpost placed under cover to 
mature ready for the new season commencing in June next. 

SMALL FRUITS. 

Where strawberries and other small fruits are to be planted the 
preparation of the land should now be completed, and a heavy dressing 
of bonemeal or other well-decayed organic manures ploughed in deep 
in time for it to be well incorporated before planting takes place. 
Although the land for this class of crop requires to be moist and deep, 
it is important that there should be no standing water at any time on 
or near the surface. The heavy dressings of fertilizers which are 
-castomary do more harm than good where drainage is insufficient. 
For this reason hedges in the vicinity should now be trimmed well 
back ajTid the open drains cleaned out. 

Where the old canes of loganberries and raspberries have not yet 
been cut out they should now be removed and burnt. The}’ are 
usually diseased to some extent, and, if left, communicate the dis(‘ase 
to the young canes and make successful spraying difficult. An observ- 
ance of these precautions will reduce cane-wilt, anthracnose, and 
leaf -spot disease. 

THE VEGETABLE GARDEN. 

In the colder Southeni districts the cabbage crop for cutting in 
early spring may be planted out towards the end of this month, but 
the ofKration is best deferred for a while in the warmer localities, as 
if the plants are too forward bcjfore winter they are then inclined to 
bolt as soon as the ensuing spring commences. The celery crop must 
not he allowed to dry out, but should be irrigated where necessar}’, and 
suitable fertilizers applied to induce steady growth ; blanching should 
be commenced when the plants are three-parts grown. Lettuce-seed^ 
may be* sown now for w^inter crops. S(^ed of white onions, also the 
main onion crop W'here the system of planting out the bulbh in spring 
is adopted, should also be sown. 

This season s onion crop will now Ih‘ approaching maturity, and 
when the falling tops indicate that stage having Ix^en reached 
they should lx* lifted. To defer the o{x.Tation is to depreciate the 
appt^anmee and keeping-qualities of the bulbs. After being allowed 
to dr>’ for a while they are turned b}’ drawing a numlxT of rows 
together with wooden rak(‘S into one row, and when drying is com- 
pleted they arc trimmed, graded, and bagged into cental bags. During 
this process they are easily bruised, and .so require careful handling. 
No attempt should be made to store for a long ixriod anything but 
medium -sized, firm, well-riptned bulbs, and these* must not hv piled to 
cause heating, but bt* placed in a dry, airy shed. Bulbs of this quality 
may be very profitable if properly stored. Keen judgment of con- 
dition and careful grading are required for profitable marketing. 

HARVESTING POTATOES. 

The main potato crop also will be approaching maturit}'. and 
when the drying shaws readily leave the tulxTs when pulled they 
shotild be promptly lifted. As this crop has to stand long storage and 
transport, it is advisable for the tubers to be ripe Ix^fore lifting ; to 
leave them longer in the ground is detrimental. Each day’s digging 
should be bagged and stored as lifted, the pickers being carefully 
supervised in grading for size and the elimination of the least sign of 



126 


N.Z. JOURNAL OF AGRICULTURE. 


FEB, 21 , 1927. 


disease. Whether the tubers are stored in a pit, shed, or the shelter 
of a plantation, the requirements are dark, cool, humid, and airy^ 
conditions. Under dry conditions they lose weight and quality ; too* 
much light will green them ; and frost will readily cause injury* 
Every care taken in the selection of seed tubers is well repaid. Without 
careful selection the strain rapidly deteriorates. It is important that 
the shaws be immediately raked up and burnt, and preparation made 
for the following crop. 

THE TOBACCO CROP. 

The later-planted tobacco crop will now commence to ripen, and 
it is desirable, if possible, to harvest the leaf when in good condition,, 
during a period of bright, fine weather ; the leaves are then very 
different from the thin, limp foliage during warm rains, when heavy 
transpiration is taking place and the desirable properties in the leaf 
are at a discount. Cut the plants when the dew has dried off them, 
and arrange for such transport to the curing-shed as will avoid any 
of the leaves being tom and bruised. 

The curing of the early crop will be nearing completion, and when 
that is attained it may be stripped. The early execution of this, 
operation will provide more accommodation in the curing-.sheds, which 
is usually badly needed. Cured tobacco-leaf is very sensitive to tern- 
perature and moisture. When dry it is exceedingly brittle, and to 
handle it then is to cause wholesale damage and loss. In a humid 
atmosphere, however, it absorbs moisture rapidly and becomes soft 
and pliable, and may be freely handled. This may be brought about 
by introducing steam, or opening ventilators and admitting a humid 
atmosphere, which may be further assisted by sprinkling the floors. 
When the desired condition is obtained, the sticks with the cured plant'^ 
on them may be taken down and the leaves carefully stripped from 
the stalks, graded, and tied into hands of about a dozen leaves, and 
rehung in the shed. The terms ‘'stemming'’ and “stripping'’ arc 
sometimes used for another operation, which should lx‘ noted, as the 
confusion of terms is the cause of a great deal of misunderstanding. 
The operation is one sometimes done by the shipper, but more often 
now in the factory, and consists of the removal of the midrib of the 
leaf itself, leaf so treated being commonly known as “strips." 

The class of grading adopted will depend on the variety of 
tobacco and the market in view, but nothing will establish that 
confidence which is the foundation of good business quicker than a 
steady observance of the grades laid down. If priming has not been 
done in the field — that is, the bottom leaves removed— thes(* should 
be discarded now, as they are invariably thin, tom, and useless. 
The top leaves also are in some varieties and circumstances small 
and immature, and are best discarded into the waste, which may be 
used for making insecticide sprays. This avoids a lot of unnecessary 
handling and freights, which are a consideration nowadays. 

The hands of tobacco when rehung must be kept dry and reason-- 
ably warm, or moulds will become troublesome and cause depreciation,, 
for which reason op^ sheds or imlined iron sheds are unsatisfactory 
at this stage. If suitable accommodation cannot be given, the goods 
should be despatched as ^n as the butts of the leaf-stems have 
thoroughly dried out. 
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SOWING OF LAWNS. 

Where lawns are to be sown the land should now be clean and in 
good tilth. Present work is to rake and roll the ground till a firm 
smooth seed-bed is obtained. If the land has had time to settle this 
will be more easily accomplished, otherwise there is some difficulty in 
getting rid of the small potholes in the surface, but levelling should 
proceed until this is accomplished. A smooth, well-graded grass 
surface is by no means the least attractive feature in the garden. In 
the process of levelling and filling-in it often happens that the depth 
and quality of the soil are variable. At a casual glance this may not 
be obvious now, but when the sward is established it becomes con- 
spicuous and is very disfiguring. Filling depressions with rich soil 
and suchlike methods should be avoided. 

When the surface is satisfactory, and the bed even and firm, rake 
up a fine shallow tilth and sow the seed ; i oz. to 2 square yards will 
generally be a good dressing of an averse mixture of lawn-grass seed. 
The seed should then be well raked in, and the job is completed. 
Needless to say, none of this work should be done when the soil is at 
aU wet and sticky. C. Hyde, Horticulturist. 


TESTING OF PUREBRED DAIRY COWS. 

J.KNT.VRY CERTIFIC.\TE-OF-RFXORn LIST 
Dairy Division. 

The appended list gives particulars of certificates issued in Jtmuar}*— all 
pertaining to records gained in 1926. Owing to delays on the part of breeders 
in completing formalities, a considerable number of 1925 records are still 
outstanding, but it is expected to publish a closing list of these in next 
month's Journal. 

LIST OF RIXORDS. 


* Cow milked three times daily during whole lactation period, t Milked three times daily during part of period. 







Name of Cow and Class. 







BUI 



Junior Two- year-old. ' 
Lady Ailsa 
So Ladylike 
Waipiko Caution 
Sybil Aldin 
Rivers wood Gem 
Rosy Creek Queen j 
Twylish 

Perfection of Glenmore 
Riverswood Peggy . . 
Uruti Brown Heath . , 
Erinview Bonnie Lass 
Glenmore Delight 
Kelvin Veronica 
Kelvin Plush 
Orange Dale Sylvia . . 


JERSEYS. 

J. Murray, WoodviHc 
F. V. Bryant, Ruawhata 
S. H. Wearing, Richmond 
F. V. Bj yant, Ruawhata 
J. Nicolson. Kaupokonui 
J. Murray, Woodville 


Yrs. dys lb. 

I 2 5<> 24(>-l 

2 12 2417' 

2 35 244*0. 
' 2 I 240-6) 
, 2 II 241-6' 
! 2 52’ 245-7.^ 


lb. lb. 


3 <' 5 i 9 , 704 -S 
3 (> 5 | 1 0,762-9 
3 »> 5 j 9 , 7 <) 5-2 
365,10,421-9 
3951 9,414-8 

365110,816-4 


588-56 

550-65 

540-84 


I 

I 


534*04 

528-01 

510-52 


A. C. Ixivelock, \Vo<xlvillc 
J. Nicolson, Kaupokonui 
VV. Oxenham, Untti 
J. Murray, Wocxlville 
A. C. Lovelock, Woodville 
G. Buchanan, Paeroa 
G. Buchanan, Paeroa 
W. J. Hall and Son, Matatoki 


} 2 i6:242-ij 365' 9.805-7 

. I 215 240-5 305 7,085-5 
! 2 14:241-91 365 7,883-9 

; 2 21' 242-6 365; 9.365*5 
j 2 26; 243- 1 1 365; 7.039-8 

i 265' 240-5; 365 6,227-5 
j 2 13; 241-8 365 6,432-5 

' 2 53* 245*8’ 3M' 5»704*5 


484-41 

430-92 

434*91 

42735 

423*19 

321*55 

316-87 

307-18 
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FUKATERE (DAUGHTER OF TIKITERE^ AVD ALSO TESTED BY MR, MCRAE). 

C.O^. in senior two-year-old Jersey class : 8 ,i 8 x* 61 b. milk, 52371 lb. bntterfat. 



FBB. 21, 1927. N.Z. JOURNAL OF AGRICULTURE. 


LIST OF RECORDS — continued. 


Yield for Season. 


Name of Cow and Class. 


Senior Two-year-old. 
Proud Duchess 

Three-year-old. 
Beresford Belle 
Glyndyfrdwy Goldie. . 
Laidy Pansy Dudley. . 



j ERSEYS — continued. 
G. Hodgson, Whakapara . . 


Yrs. dys. lb lb. Ib. 

2 3491 275-41 250 5.797-0 ' 3 i «*27 


T. Brownlee, Pukekohe 
W. J . Hall and Son, Matatoki 
G. Walker, Maunu 


Four-year-old. 

Briar's Gift . . F. Phillips, Otorohanga 

Pear Jam . . . . G. Hodgson, Whakapara 

Silverdale Golden Hope G. Hodgson, Whakapara 


Mature. 
Abberley Naomi 
Crof ton's Nancy 
Rewa Maycan 
Orange Dale's Olga 
Fair View Light 


I G. Walker, Maunu 
j A. J. Luxton, Omata 
: G. Walker, Maunu 
, W. J. Hall and Son, Matatoki 
! G. Walker, Maunu 


Junior Two-year-old. 
Omaha Tui Burke Pax- | 
ton j 

Totara K.P. Rosona. . j 
Omaha Hilda Nobelt je | 
Lichfield 23! . . i 

Lichfield 25! . . I 

Senior Two-year-old. 
Omaha Nobeltje Pax- 
ton ! 

Junior Three-year-old. 
Omaha Tamara Rex 
Lichfield Violetf . . I 

Senior Four-year-old. 
Omaha Van Vola 2nd ' 

Mature. 

Cloverlands Maryf . . j 
Meadow Lily de Kol of ' 
Ashlynnf i 

Maud &>rona Beets . . ; 
Brookfield Abbekerk 
Jessie 


Junior Two-year-old. 
Ku Ku Snowdrop . . 
Beaulieu Exile's Lilac 


Junior Two-year-old. 
Lichfield 27 


FRIESIANS. 

A. Migounofi, Matakana 

Piri Land Co., Auckland 
A. Migounoff, Matakana 
VV. J. Poison, Fordell 
W. J. Poison, Fordell 


3 50 282-0 321, 6,617-4 429-35 
3 324 309-4 332 6,264-0 : 343-57 
3 121 289-1 354 4.9G2 0 331-80 


4' 40, 317-0! 36511,940-8 1683-69 
4 345I 34^*0 3^^5 8,219-2 1 443'96 
4 352' 348-7! 296 7,457-0 ! 414*07 


38 350-0; 3<J5 ”,868-3 603-23 
7b 350-0 333 8,954-9 5”-bo 
10 350-01 365 8,535-1 50t}-6i 
21 3500 343 9,119-3 503-96 
70 350-O! 327 6,936-1 380-51 


2 94 : 249-9 33912.966-4 452-84 

2 1 3O 254-1 20410,160-2 420-80 
2 35 244-0, 33910,832-9 418-99 
2 7241-2 ^6310,217-6 UO-52 

2 35 244-0' 351 10,531-2 319-48 


A. Migounoff, Matakana .. 2359276-4 27611,419-3 


A. Migounoff, Matakana . . 
W. J. Poison, Fordell 


3 178 294*8 342 13.881-3 

3 iSi 295-1 30511,981-1 


A. Migounoff, Matakana .. 4 324 345-9 356,12,971*1 


W. J. Poison. Fordell 
W. J. Poison, Fordell 

W. H, MadUl, Auckland 
A. Migounoff, Matakana 


' 6 345’ 350-01 365' 14,988-0 , 
” 346; 350-oj 305 14.888-6 I 

5 86 350-0' 27416,996-1 i 
5 295, 35H 272 9.798-7 


Second-class Certificates. 

Jerseys. 


R, L. Horn, sen., Ohau 
G. Walker, Maunu 

Fri^ns. 

W. J. Poison, Fordell 


. . j 2 o 240-5 365 9,092-6 i 
. . I I 313: 240*5 365 4,397-7 I 


1 3641240-5 136514,126-7 1484*47 
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THE NEW DAIRY-PRODUCE REGULATIONS. 

MANUFACTURE AND EXPORT. 

(Continued from January,) 

Grading 0! Cream supidled to Creameries or Whey-butter Factories. 

18. (i.) As soon as practicable, but in no case more than three hours, after 
the arrival at any creamery of any whole-milk cream supplied thereto the owner 
of such creamery shall grade such cream, or cause it to be graded, in accordance 
with the standards set out in clause 25, into one or other of three classes to be 
known as finest, first grade, and second grade respectively. 

(2.) Where two or more lots of cream arrive at a creamery mixed together,, 
the grading of such lots may be based on examination of samples, provided the 
following provisions are complied with : [a.) Each sample shall be of not less than 
half a pint. (6.) The sample shall be taken from a lot t)efore it is mixed with any 
other lot, (c,) Each sample shall be taken by a responsible agent appointed in 
that behalf by the owner of the creamery, [d.) Each sample shall be left until 
grading in a separate bottle so marked as to indicate the particular lot from which 
it was taken. 

(3.) In all other cases the grading shall be based on examination of the cream 
as delivered. 

(4.) Notwithstanding the provisions of subclause (i) of this clause the owner 
of any such creamer}" may, in lieu of grading any lot or lots of cream at the 
creamery, grade such lot or lots at any dairy registered as a cream-receiving depot, 
provided the provisions of this clause are complied with in all other respects. 

19. Payment to each supplier of such whole-milk cream shall be so made that 
the rate shall be at least one halfpenny per pound of butterfat more for cream graded 
as finest than for that graded as first grade, and at least one penny per pound of 
butterfat less for cream graded as second grade than for that graded as first grade. 

20. As soon as practicable, but in no case more than three hours, after the 
arrival at any whey-butter factory of any whey cream supplied thereto the owner 
of such factory shall grade such cream, or cause it to be graded, in accordance 
with the standards set out in clau.se 26, into one or other of two classes to be known 
as first grade and second grade respectively, 

21. Payment to each supplier of such wdiey cream shall be so made that the 
rate shall be at least one penny per pound of butterfat less for whey cream 
graded as second grade than for that graded os first grade. 

22. All such whole-milk cream or whey cream containing less than thirty- 
five per centum, by weight, of butterfat shall be paid for at a rate one halfpenny 
per pound of butterfat less than the rate that would otherwise have been payable 
for it according to its grade. 

28. In every case where payment for such whole-milk cream or whey cream 
is made by way of more than one part-payment, any adjustment in the rate of 
payment required to be made under clauses 19, 21, or 22 hereof shall, in connection 
with each lot of such cream, be made on the first part-payment made in respect 
of such lot. 

24. All relevant books and records of the owner of every creamery or whey- 
butter factory shall be kept available for examination by any Inspector, or by 
any officer of the Department of Agriculture authorized by the Director in that 
behalf, for the purpose of ascertaining all particulars of payments made for such 
cream ; and any Inspector or any officer so authorized may at any time make such 
examination after giving written or oral notice to the owner of his intention so to do. 

25. The following shall be the standards for grading whole-milk cream supplied 
to any creamery : — 

“ Finest ’* shall be cream that is clean iu flavour, of uniform consistency, 
and free from appreciable defects in all other respects. 

First grade ** shall be cream that is almost clean in flavour, is of uniform 
consistency, and is free from serious defects in all other respects. 

Second grade shall be cream that is below first-grade quality but suit- 
able for the manufacture of butter for human consumption. 
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26 . The following shall be tlie standards for grading whey cream supplied 
to any whey-butter factory ; — 

“ First grade shall be whey cream of that quality which in the opinion 
of the cream-grader would, if manufactured separately by the method 
usual in the Dominion, yield " first-grade ” whey butter. 

“ Second grade shall be whey cream of that quality which in the opinion 
of the cream-grader would, if manufactured separately by the method 
usual in the Dominion, yield whey butter below “ first grade.” 

27 . Should any cream-grader allot to any whole-milk cream or whey cream 
any points intended to indicate its quality, he .shall so allot the same points as would, 
in his opinion, be allotted by a Grader to butter made from the said cream if 
manufactured sejiarately by the method usual in the Dominion, allowing in respect 
of matters not dependent on the quality of the cream the number of points that 
might reasonably be expected to be allotted by a Grader to such butter 

28 . (i.) After the expiration of two months (or such longer period as the 
Minister shall by notice in the Gazette appoint in that behalf) from the commence- 
ment of these regulations every person who grades any cream in compliance with 
clau.ses 18 or 20 shall hold a cream-grader's certificate 

(2.) Every person desiring to obtain a cream-grader's certificate shall make 
application therefor in writing to the Director. 

(3.) Such application shall be accompanied by a certificate of character from 
the applicant's present or last employer or some other reputable person. 

(4.) Such application shall set out the following particulars with relation 
to the applicant : (a) His full name ; (i>) his postal address ; ic) the date of his 
birth ; (d) his educational attainments ; (e) his experience in dairying ; and (f) 
the name of the creamery or wdiey-buttcr factory at which he intends to grade 

{5.) If such certificate is desired for use immediately on the expiration of 
the period referred to in subclause (i) of this regulation, the application shall be 
made within one month after the coming into operation of these regulations. 

(6 ) In every other case the application shall be made at least fourteen days 
before the applicant propiises to commence grading 

(7.) The Director, on being satisfied that tin* applicant has passed such 
examination a.s the Director considers necessar\’, and is otherwise a fit and proper 
person to grade cream, shall, as soon as practicable, is.'>ue to him a cream-grader's 
certificate as required by this clause. 

(H.) Every such certificate shall be signed by the Director, and shall be in 
the form No 4 in the Schedule heret<>, and shall remain the property ot the 
Department, and shall lie surrendered forthwith to the Director by the lu^lder 
on written notice in that behalf. 

(9.) Whenever any cream-gradcr has failed to grade any cream on behalf 
of the owner of a creamery or whey-butter factory during six consecutive months 
his certificate shall thereupon cease to be in force, and the holder shall forthwith 
return it to the liirector. 

(10. } If at any time the Director is satisfied that the holder of any cream- 
gradcr's certificate is no longer a fit and proj>er per on to grade cream, the 
Director may give him written notice to surrender his certificate Upon receipt 
of such notice such certificate shall cease to 1 k' in force. 

(ii.) The Director shall c«iuse a register to be kept ot the names of all 
persons to whom cream-graders’ certificates have been granted and are from time 
to time in force, and entries shall be made therein of any matter whereby a 
certificate ceases to remain in force. 

(12.) A copy certified by the Director of any entry in the register shall be 
printa facie evidence of such entry and of the facts appearing therein, and a 
certificate under the hand of the Director of the absence of an entry m the 
register shall be prima facie evidence of the tacts stated in such certificate. 

(13.) No person who is not registered as the holder of a cream-grader's 
certificate for the time being in force, or who is the holder of any such certificate 
that ought to have been returned to the Director, shall, after the expiration of 
the time specified in subclausc (i) of clause 28. grade any cream supplied to a 
creamery or whey-butter factory, 

(14.) Every cream-grader shall produce on request at any reasonable time 
his cream-grader’s certificate for inspection by an Inspector or by ain’ supplier 
of cream to the manufacturing dairy at w'hicii he grades cream. 

29 « Every cream-grader shall, at the close of each w^eek or part-monthly 
testing-period in which he has graded any cream, forward to the Director, or 
to the ofiicer of the Department of Agriculture appointed by the Director in that 
behalf, a signed and dated return showing, with respect to all cream graded by 
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him as second grade during the week or part-monthly testing-period, the name 
of the creamery or whey-butter factory, the name and address of the supplier of 
the cream, the date of grading, the weight in pounds of second-grade cream 
received from each supplier, and the percentage graded as second grade of the total 
weight of cream graded at such respective creamery or whey-butter factory during 
the period to which the return relates. It shall be sufficient compliance with the 
requirement in regard to the percentage mentioned if the cream-grader attaches 
to his return a statem^t of the said percentage signed by or on behalf of the 
owner of the creamery or whey-butter factory. 

30 . No cream-grader shall knowingly assign to any cream any grade other 
than its true grade according to the standards set out in clauses 2 5 and 26 ; and 
no person shall falsify any record of the grading of, or of the payment for, any 
cream supplied to any creamery or whey-butter factory. 

Contaminated or Decomposing Milk or Cream. 

81 . (i.) No person shall deliver, or send for delivery, to any manufacturing 
dairy, and no owner of any dairy shall accept delivery of or use for manufacture, 
any milk or cream which contains or has contained any animal, bird, maggot, or 
other thing making it unfit for the manufacture of a product for human consump- 
tion, or any milk or cream affected by putrefactive decomposition. 

(2.) Should any such milk or cream as aforesaid be delivered to any manufac- 
turing dairy, the owner of such dairy shall forthwith add to such milk or cream 
a sufficient quantity of methyl violet to effectively colour the whole of it. 

(3.) Any Inspector may in like manner and in any place wheresoever add 
methyl violet to any such milk or cream as aforesaid which in his opinion is intended 
or likely to be used or manufactured for human consumption. 

Manufaeiare of Choose. 

82 . (i.) No person shall incorporate in any cheese during its manufacture 
any inferior curd or cheese. 

(2.) No person shall deliver, or send for delivery, to any factory or private 
dairy for manufacture into cheese any milk to which any cream has been added, 
unless with the previous consent in writing of the owner of such factory or 
private dairy. 

(3.) The shape and size of any kind of modified-milk cheese shall be as 
approved from time to time, and no person .shall manufacture any kind of 
m€>dified-milk cheese in a shape or size not so approved. 

Maturity of Cheddar Cheese. 

83 . Every owner of a registered dairy in which Cheddar cheese is manufactured 
shall keep all such chee.se on shelves for at least fourteen days before packing it, 
or allowing it to be packed, for sale or export, and during such period shall turn 
^.ach cheese upside dowp once a day. 

Protectfon of Wh^ from Contaminatioii, 

84 . (i.) No whey for use in the manufacture of food for human consumption, 
or from which cream is to be separated for such use, shall be brought into direct 
contact with any pipe, channel, tank, or other conveying or holding appliance 
made of wood, of concrete, or of iron, whether galvanized or not. 

(2.) No such whey shall be conveyed or held except in conveyers or holders 
having a smooth and hard surface impervious to moisture. 

Maniifaeture of Wh«y Butter. 

85 . If any owner of a dairy mixes or allows to be mixed cream or butterfat 
recovered from whey with cream or butterfat separated from milk for the purpose 
of manufacturing butter therewith, the resulting product .shall be deemed to be 
whey butter for the purposes of these regulations. 

86. ^ Immediately after being .separated, whey cream shall be heated to a 
minimum temperature of 176 degrees Fahrenheit, and shall thereafter be forth- 
with cooled to a temperature not exceeding 65 degrees Fahrenheit, and after being 
so cooled shall be kept at a temperature not exceeding 05 degrees Fahrenheit until 
4^hurned or delivered from the factory as whey cream. 

87 . No matter from cheese-presses, whether white whey, washings, butterfat, 
other matter, shall be used in the manufacture of whey butter. 



FEB. 21, 1927. N.Z. JOURNAL OF AGRICULTURE. 133 

38 * All piping used for the conveyance of whey for separating for the purpose 
of manufacturing whey butter shall be erected in easily handled lengths, suitably 
joined together with such couplings as will facilitate expeditious dismantling. 

89 . The internal parts of all pumps used for the pumping of whey prior to 
its being separated for the purpose of manufacturing whey butter shall be of 
some metal other than iron, and all such pumps shall be so constructed as to be 
readily dismantled. 

40 . (i.) Every owner of a whey-butter factory shall comply with the require- 
ments of clauses numbered consecutively from 3O to 39 hereof (inclusive) so far 
as they relate to such whey-butter factory. 

(2.) Every owner of a manufacturing dairy shall keep, exhibit to any Inspector 
on demand, and supply to the Director whenever he so requests, accurate daily 
records of the number of pounds of each of the following dealt with in such dairy ; 
(a) Butterfat in cream separated or recovered from whey ; (b) butt erf at purchased 
in the form of whey cream ; (c) butterfat in cream which has l>een separated from 
milk and added in making whey butter; (d) butterfat contained in milk added 
to whey cream ; and (c) whey butter manufactured from such butterfat as is 
referred to in subparagraphs (a), (6), (c), and {d) of this clause. 

Branding and Marking. 

41 . (i.) Before sending or allowing to be sent any butter other than milled 
butter to an appointed grading-store the owner of the butter shall plainly mark 
with stencil or rubber stamp on every package a numljer to indicate whether 
the butter was included in the first, second, third, or other specified churning (as 
the case may have been) of the day of its manufacture, also a number to indicate 
the day of the month on which the butter was manufactured. The .said numbers 
shall l>e in plain figures not less than jin. nor more than i in. in height. 

(2.) Before sending or allowing to l>e sent any milled butter to an appointed 
grading-store the owner of the butter shall plainly mark with stencil or rubber 
stamp on every package a numl^r to indicate whether the butter was included 
in the first, second, third, or other .specified nulling (as the case may have been) 
of the day on which it was milled, also a number to indicate the day of the month 
on which the butter was milled. The said numl>er.s shall be in plain figures not 
less than fin. nor more than i in. in height. 

(3 ) Before sending or allowing to be sent any cheese to an ajipointed grading- 
store the owner of the cheese shall plainly mark with stencil or rubber stamp on 
every package the word white ” or “ coloured,"' as the ca.se may require ; the 
consc*cutive number of the package ; a numljer to indicate whether the cheese 
was included in the first, second, third, or other specified vat (as the case may 
have been) of the day of its manufacture ; and a number to indicate the dav 
of the month on which the cheese was manufactured The word ' white " or 
"coloured*' shall l>e in block letters ijin. in height and i in in thicknc.ss of 
line, and all the said numbers shall be in plain figiire.s not less than J in. nor 
more than i in. in height. 

42 . (i.) Before sending or allowing to be sent from his manufacturing dairy 
any butter or cheese, the owner of the dairy .shall cause every package to l>c clearly 
and indelibly branded with his brand as registered by the Director, and with 
resp^t to such brand the following provisions shall ap})ly . [a ) The brand shall 
consist of a die -impression, or of some other kind of approved brand coloured 
as hereinafter provided, (fi.) Such dic-impression or brand shall, acc»>rding to 
the class of dairy and the kind of produce, be in such one of the forms 5 to 10 
in the Schedule hereto as is applicable : IVovided that the form may be varied 
in such manner as is approved, but .so nevertheless that the particulars specified 
in the form m the Schedule are clearly set out. (r.) The owner of every factory 
or private dairy shall cause each cheese manufactured therein to be, within 
twenty-four hours of its first removal from the cheese-hoop, clearly and indelibly 
branded with — (i) his registered brand by means of a stencil or rublioi -stamp ; 
and (ii) the vat-number of the cheese and the number of the day of the month 
on which the cheese was manufactured. 

(2.) The owner of a manufacturing dair>' shall in every rase where branding 
is required by this clause use the appropriate brand so as correctly to indicate 
the cWs of dairy-produce to which it refers, 

43 . No person shall export, or attempt to e.xport, or be concerned in exporting, 
any butter or cheese that is .a packages which do not bear in clear and indelible 
figures the true net weight of the contents at the time of grading. 
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44 . All branding and marking in the case of milled butter, whey butter, dairy 
butter, dairy cheese, or modified-milk cheese (except actual shipping-marks) shall 
be in red colour, and all branding in the case of other classes of dairy-produce 
shall be in some dark colour other than red. 

National Brand. 

45 . Upon each end of every package containing creamery butter or full-cream 
factory cheese for export graded as finest or first grade shall be placed the national 
brand described in clause 49. 

46 . No person shall export or cause or permit to be exported in a package 
bearing the national brand any butter or cheese other than creamery butter or 
full-cream factory cheese graded as finest or first grade unless the national brand 
has been first cancelled by means of an indelible stamp-impression approximately 
6 in. long and 2 in. wide and consisting of seven red bars each approximately 
6 in. long and in. wide. 

47 . The national brand shall be used in conjunction with the marks and 
brands provided for in subclause (i) or (3) of clause 41, subparagraphs (a) and {b) 
of subclause (t) of clause 42, and clause 43. 

48 . The national brand shall be so placed on any package by means of an 
impressed die, or by some other approved means, and shall be coloured in the 
same manner as the brands provided for in clause 44. 

49 . The national brand shall consist of a design of a femleaf, bearing the 
words '* New Zealand/* substantially in the manner shown in <-he form numbered 11 
in the Schedule hereto. 

General Prohibitions as to Branding and Marking. 

50 . (i.) For the purpose of this clause the branding or marking of dairy- 
produce shall be deemed to extend to and include the branding or marking of any 
package containing dairy-produce. 

(2.) It shall not be lawful — (a) For the owner of a registered dairy to allow 
his registered brand to be used for the purpose of branding any dairy-produce 
that has been manufactured elsewhere than in his registered dairy ; (6) for any 

person other than the owner of a registered dairy to use sucli owner's registered 
brand for the purjicse of branding any dairy-produce that has been manufactured 
elsewhere than in such registered owner’s dairy : (r) except in the case of the owner 
of a registered dairy, and in accordance with these regulations, for any person to 
brand any dairy-produce with the words, or any combination or abbreviation 
of the words, “ New Zealand,” ” Creamery,” ” Factory,” ” Dairy,” or ” Whey ” . 
{d) for the owner of a registered dairy to include in his registered brand, or for 
any person to stamp or mark on dairy-produce for export, any words indicative 
of high quality, such as “Choicest,” “Choice,” “Superfine,” or “Superior”: 
{e) except as provided for in these regulations, for any person to use or cause or 
permit to be used any words, figures, characters, design, or other marks whatever 
within the outermost limits of the space occupied by the brands, w^ords, figures, 
and marks other than date, vat. and churning numbers, required by these regula- 
tions to be placed upon any package containing or intended to contain dairy- 
produce for export. 

Standard Export Butter-boxes. 

51 . No person, whether as principal or agent, shall, excepting with the prior 
written consent of the Minister, export, or pack for export, beyond New Zealand 
any butter except iu standard ^xes — that is to say, rectangular boxes complying 
with the following requirements: (a.) The inside dimensions shall be 15 Jin long, 
lojin. wide, and iiiin. deep, and tlie sides, tops, and bottoms shall be of limber 
Jin. in thickness ; or {b) the inside dimensions shall be 15! in. long, loj in. wide, 
and 10 J in. deep, and the sides, tops, and bottoms shall be of timber less than 
Jin. in thickness, (c.) The minimum thickness of the ends of all boxes other than 
those of the Saranac type shall Ixi (i) J in. if of silver-beech, or (li) f in. if of timl>er 
other than silvcr-beech. (df.) The outside measurements and the binding shall be 
as approved. (<?.) The ends, sides, tops, and bottoms .shall be single pieces of 
timber; provided that matched boards, glued or lock- jointed together, shall be 
regarded as single pieces. (/.) The ends shall be planed smooth on the outsidt, 
or of veneer finish. The outer surfaces of the sides, tops, and bottoms, and the 
inner surfaces of the ends, shall be planed smooth, cut with a fine band -saw, or 
of veneer finish, {g,) The timber shall all be well seasoned, and free from cracks, 
loose knots, pockets of resin, and other defects capable of allowing the contents 
to suffer damage. (A.) No nails other than cement-coated nails shall be used, 
(i.) The outsides shall be clean. 



{For Cheese.) 

CRATE N? 
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Standard SiiHirt Cheese-eratii» 

52 . No person, whether as principal or agent, shall, excepting with the prior 
written consent of the Minister, export, or pack for export, beyond New Zealand 
any Cheddar cheese except in standard crates — that is to say, crates which (a) are- 
suitable to contain two full-cream cheeses of approximately eighty pounds weight 
each ; (b) have twelve sides of which each contiguous pair forms a similar angle 
and (i?) comply with the following requirements : (i.) The ends shall be of timl>er 
planed smooth on the outside, and shall, after dressing, be not less than I in, thicks 
Each crate shall have a centre board, which shall be not less than J in. thick. The 
ends and centre boards shall measure not less than 15 in. between each opposite 
pair of sides, (ii.) The sides shall be made of battens, which shall be 274 in. long„ 
not less than 3 in. nor more than 3J in. wide, and not less than f in. nor more than 
4 in. thick ; the outer edges of the battens shall be chamfered. The height of the 
cheese shall be such as will allow of an air-space i in. deep at one end of each cheese ; 
and all cheese shall be so crated tliat each shall have over the whole of one of its 
ends an air-space of at least the aforementioned depth. Each batten shall be 
secured to each end board and to the centre board with cement-coated nails, 
(iii.) The crates shall be bound at each end and at the centre either with non- 
rusting wire secured with staples or with other approved binding, (iv.) The timber 
shall all l>e well seasoned, and free from cracks, loose knots, pockets of resin, and 
other defects capable of allowing the contents ito svffer damage, (v.) One or more 
scale-boards shall be placed at each end of each cheese, (vi.) The outsides shall 
be clean. 

Wnq^ping Butter for Export. 

58 . No person, whether as principal or agent, shall, excepting with the prior 
written consent of the Minister, export, or pack for export, beyond New Zealand 
any butter unless it is wrapped with two thicknesses of vegetable-parchment 
paper of the l^est quality and weighing not less than twenty-eight pounds per ream. 
Such parchment paper shall be free from loading with glucose or other soluble 
matter. 

(To be covtinued,} 


OCCUPATION AND UTILIZATION OF LAND. 

Thk following table summarizes the condition of occupied land in New Zealand 
for 1925 and 1926 


1925. j 1926. 


Acres. 


Acres. 


32 » 747 

32.433 

i. 7 f >^^-303 , 

1,645.719 

s, 63,206 

6.1,872 

j 1 

124,459 

*35.355 

16,450,625 ' 

16,615,960 

• ' 54.814 

57,780 

14,470,990 

14,298,618 

4 . 054 . 7 <>o 1 

4- *65,570 

. 1 ' 71,218 1 

88,656 

• 1 4 . 331.333 1 

4, *76,569 

. 1 2,209,917 j 

2,325,291 

• j 43.632,37a 

1 43.606,829 


and seed-gardens 
Crops . . . . 

Area occupied by residences, outbuild 
See. 

Fallow land 
Sown grasses 

Phormium tenax (New Zealand flax) 
Tussock and other native grasses 
Fern, scrub. See. 

Plantation 

Standing virgin bush 

Barren and unproductive land 


Totals 


In this table '' barren " land is defined a.s that which is incapable of beii^ put 
to profitable use, and not merely that which is barren because unused. Types 
of this land are mountain-tops, cliff-laces, shingle-beds, See, It must be recalled 
that this table does not profess to give the condition of all land, as the total area 
of the Dominion is 66,390,262 acres, whilst the area occupied in 1925 was returned 
as 43,632,372 acres— a difference of 22,757,890 acres. 

^^ensus and SU$iistic$ Office* 
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UCENSED MEAT-EXPORT WORKS IN NEW ZEALAND, 
SEASON 1926-27. 


Name and Addrem of Company. 
Land Disirid, 


Softh AucMand and Auckland* 

Auckland Fanners' Freezing Company, Ltd., Auckland 

t» tt ft 

VFeetfield Freezing dompany. Ltd., Auckland.. ** 

R. and W. Hellaby, Ltd., Auckland 

Hamk^t Bay* 

Thomas Borthwick and Sons (Aus.), Ltd., Christchurch. . 
Nelsons (N.Z ), Ltd., Tomoana 

Hawke's Bay Farmers' Meat Company, Ltd., Hastings. . 
Wairoa Farmers' Co-operative Meat Co., Ltd., Wairoa . . 

Gishorn.* 

Nelsons (N.Z.), Ltd., Gisborne 

Gisborne Sheep-farmers’ Frozen Meat and Mercantile 
Company, Ltd., Gisborne 

Ditto 


Taranaki. 

Thomas Borthwick and Sons (Aus.), Ltd.. Waitara 

J. A. Hutton (N.Z.), Ltd., Wellington 

Patea Farmers* Co-op. Freezing Company, Ltd., Patea 

IFW/fngloa. 

New Zealand Refrigerating Company, Ltd., Christchurch 
Otaihape Farmers' Heat and Produce Co., Ltd., Taihape 
Feilding Farmers' Freezing Company, Ltd., Feildiog . . 
National Mortgage and Agency Company of New Zea- 
land, Ltd. (Head Office, Dunedin) 

Wairarapa Frozen Meat Company, Ltd., Masterton 
Gear Meat Preserving and Freezing Company of New 
Zealand, Ltd., Wellington 
1 . A. Hutton (N.Z.), Ltd., Wellington 
Wellington Meat Export Company, Ltd., Wellington . . 


Marlborough and Nslson. 

New Zealand Refrigerating Company, Ltd , Christchurch 
Nelson Freezing Company, Ltd., Nelson 


Canterbury. 

Canterbury Frozen Meat and Dai^ Produce Export Com- 
pany, Ltd., Christchurch 
Ditto 

New Zealand Refrigerating Company, Ltd., Chnstchorch 

North Canterbury kheep-farmers' Co-opmttve Freeiung 
Company, Ltd., Christchurch 
Thomas Borthwidk and Sons (Aus.), Ltd., Christchurch. . 

Otago, 

Waitnld Farmers' Freezing Company, Ltd., Oamaru . . 
New Zealand Refrigerating Company, Ltd., Christchurch 
South Otago Freezing Company, Ltd., Baidutha 


Ocean Beach Freezing-works (J. G. Ward and Co., Ltd., 
Managing Agents), in vercarglll 
Southland Frozen Meat and mduce Export Company, 
Ltd., Invercargill 
Ditto 

Teit's Woodlands Heat Company, Ltd., Invercargill . . 


Name and/or 
’ Location of 


Sbeep- 

Jcilling 

Storage 

Capacity, 

^1 in 60 lb. 

Works 


Capacity 
per Day. 

i 

'{ Carcases 
’! Mutton 

1 

' Moerewa , . 

I 

1 200 

! 

< 2,000 

100,000 

' Southdown .. 

! ZOO 

3,000 

202,000 

Horotiu* 

200 

3,000 

218,000 

Westfield 

230 

1 3,000 

205,000 

Westfield 

X 20 

500 

3.000 

Pakipaki 

30 

z,8oo 

j 70,000 

Tomoana 

i 150 

I 5,000 

1 180,000 

Wbakatu 

' 80 

. 4,000 

‘ 80,000 

j Wairoa 

; xoo 

( 

< 3,000 

165 , 000 

1 

; Waipaoa 

130 

; 3.500 

270,000 

Haiti 

150 

1 4,000 

422,000 

1 Tokomaru Bay 

60 

3,000 

> 140,000 

' Hicks Bay* . . 

75 

1 1,500 

^,000 

Waitara 

200 

j 

I 2,000 

80 , 000 

Ettham 

60 


25,000 

Patea 

X50 

’ 2 , 000 

180,000 

Iralay 

200 

6,000 

271,000 

Winiata* 

50 

1 ,200 

90,000 

Aorangi 

100 

' 4 , 000 

* 53,500 

Longburn 

60 

2,000 

100,000 

Waingawa 

120 

1 5.000 

■ 150,000 

Petone 

ZOO 

1 10,000 

300,000 

Ngahanranga . . 

120 

1 3 . 000 

120,000 

Ngahauranga . . 

120 

8,000 

240,000 

Kakankt* . . 

100 

2,000 

00,000 

Picton 

30 

2,000 

30,000 

Stoke 

30 

500 

50,000 

Belfast 

Z20 

6,000 

' 252,000 

Fairfield , . i 


4,000 

> 100,000 

Pareora . . j 

25 

4,500 

233,000 

Islington . . 1 

50 

7,000 

375,000 

Smithfield . . i 

50 

6 , 000 

304 , 000 

Kaiapoi .. ’ 

ZOO 

4 ,000 

222,000 

Belfast . . J 


5,000 

1 

120,000 

' Pukeuri 


3,500 

230,000 

Buraside .. 1 

50 

3,500 

2X6,000 

Fmegand . . ' 

50 , 

2,500 

200.000 

. i 

^ Ocean Beach . . 

1 

50 1 

2,500 

110,000 

Mataura 

50! 

2,500 

1 

104,000 

' M.ikarewa 

120 1 

,.500 ] 

75.000 

; Woodlandst . • 

•• 1 

.. 1 

. . 1 


! 

3.870 

138,500 , 

6,5*5,500 


* Not operatiiif , 1 


t Canning only. 

— Live-stock Division* 


ia-~Ag. laonMl. 
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WEATHER RECORDS : JANUARY. 1927. 

Dominion Meteorological Office. 

GENERAL SUMMARY. 

The outstanding feature of January’s weather was the heat-wave that obtained 
in the latter half of the month. This long, dry spell caused most parts of the 
Dominion to show rainfall totals well below the average for the month. The 
exceptions were principally owing to minor disturbances chiefly affecting certain 
localities. For instance, in the first week of January there were thunderstorms 
in parts on the 2nd and 6th, accompanied by heavy downpours ; and in the 
same period a cyclonic disturbance passed off East Cape, bringing highly bene- 
ficial rainfall to the east coast of the North Island. 

A widespread disturbance ruled between the loth and i6th, but it was of 
small intensity, and accounted for more general rainfalls, especially in the west- 
coast and southern districts of the South Island. 

The early part of the month was good for crops and growth of grass ; but 
the warm and dry period in the latter half affected the pasturage, particularly 
on light land. 


RAINFALL FOR JANUARY. iq27, AT REPRESENTATIVE STATIONS. 


Station. 


Total Fall. 

Number of 
Wet Days. 

Maximum 
j Fall. 

I Averase 
January 
Rainfall. 


North Island. 

Inches. 

Inches. 

Inches. 

Kaitaia 


424 

11 

1*10 

3 - 3 ‘> 

Russell 


4*8i 

9 

2*00 

4*54 

Whangarei 


3*34 

10 

0*98 

3-63 

Auckland 


1*46 

9 

036 

2*66 

Hamilton 


1-83 

9 

I*o6 

3-94 

Kawhia 


1-70 

7 

0*62 

3*37 

New Plymouth 


263 

11 

1*24 

4-40 

Riversdale, Inglewood . . 


5*47 

II 

i«i 

7*43 

Whangamomona 


3-91 

9 

1*24 

5-82 

Tairua 


4*26 

10 

0*90 

4*12 

Tauranga 


418 

14 

178 

4-34 

Maraehako Station, Opotiki 


2*10 

10 

1*12 

2-87 

Gisborne 


050 

7 

0*31 

2*97 

Taupo 


050 

3 

0*27 

3-46 

Napier 


1*54 

6 

0-54 

3-i8 

Maraekakaho Station, Hastings 


274 

9 

0*85 

2*29 

Taihape 


3*01 

10 

1*21 

3*28 

Masterton 


i-i6 

7 

0*58 

2*69 

Patea.. 


2*15 

7 

1*09 

3*38 

'Wanganui 


3-68 

5 

236 

2*84 

Foxton 


1*20 

9 

0*42 

2-30 

Wellington 

. . I 0-68 

South Island 

9 

0-22 

3*30 

Westport 


6-84 

14 

! 2*33 i 

j 6*80 

Greymouth 


9*28 

16 

1 3*50 ! 

9*04 

Hokitika 


10*30 

14 

i 2*73 

[ 9*87 

Ross . . 


1572 

12 

4*95 

12*04 

Arthur’s Pass . . 


15*45 

10 


6*75 

Okuru. Westland 


13*79 

17 

2*33 

12*86 

Coliingwood 


4-07 

8 

1*53 

6-95 

Nelson 


2*i8 

6 

1*39 

2*82 

Spring Creek, Blenheim . . 


0*68 

2 

0*46 j 

2*22 

Tophouse 


3 * 4 * 

9 

»*95 

5 *M 

Springs 

v' ' 


2*23 

8 

o*8o ' 

3*77 
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RAINFALL FOR JANUARY. I927 — continued. 


Statioa. 


Total Fall. 


! Number of 
j Wet Dayi. 


Maximum 

FaU. 


Average 

January 

Kainlall. 


South Island— continvied. 


Highfield, Waiau 
Gore Bay 
Christchurch . . 

Timaru 

Lambrook Station, Fairlie 

Benmore Station, Clearburn 

Oamaru 

Queenstown 

Clyde 

Dunedin 

Wendon 

Gore . . 

Invercargill 
Puysegur Point 


Inches. ; 
1*40 

4 

Inches. 

l*o8 

0*62 j 

7 

0*25 

0*92 i 

7 

0*40 

1*28 

5 

0*64 

0*95 j 

7 ! 

1 0*23 

0*85 

8 

! 0*52 

3-94 1 

7 i 

i 1*40 

1*29 : 

5 

0*74 

3 *i 8 ! 

15 1 

! 1*26 

2*68 1 

10 j 

1*60 

404 

16 ' 

1-69 

3**29 

20 

1 0*58 

7 *o 8 

18 

2-74 


Inches. 

2-84 

2*47 

2-21 

230 

-2*34 

2*66 

211 

271 

172 

336 

3*52 

328 

4'Oi 

7*22 


— D. C. Bates, Director, 


ESTIMATED YIELDS OP WHEAT AND OATS. 

The following estimated average yields per acre of wheat and oats for the season 
1926-27 have been compiled by the (iovemment Statistician from reports 
furnished by Inspectors of the Department of Agriculture throughout the 

• 3 .J 


Dominion, and issued under date 8th Februar>', 1927 . 

District. 

Wheat 
Bushels per 
Acre 

Oats. 

Bushels ptr 
Acre. 

North Island 

3-i'40 

38 -<)i 

Nelson 

28*91 

33‘00 

Marlborough 

29'5(’ 

^9-73 

Canterbury 

33*85 

43-7(> 

Otago 

34*08 

42-89 

Soiiriiland . . 

36 71 

4583 

Average (estimated) for the Dominion, season 
I92(»-27 

33*92 

43-86 

Average (actual) for the Dominion, season 
1925-26 . . 

30*44 

40-14 


In accordance with the above estimates, the total yield of wheat for the 
Dominion should be approximately 7,500,000 bushels, as against an actual yield 
of 4,617,041 bushels for the season 1925-26. 

The percentage of oats threshed for the five seasons ending with 1925-26 was 
27*40 of the total area under that crop. Assuming that a similar proportion is 
threshed this year, the total yield of grain should be approximately 4,900,000 
bushels, as against an actual yield of 4,115,606 bushels for the season 1925-26. 


CENSUS OF POULTRY, 1926. 

The usual census of poultry taken sjmchronously with the census of population 
in April, 1926, gave the following results (the figures for the preceding census of 
1921 being added in parentheses for purposes of comparison) : Fowls, 3,308,000 
(3»49at,ooo) ; ducks, 352,000 (380,000) ; geese, 44,000 (46,000) ; turkeys, 77,000 
\73»ono) » total poultry, 3,781,000 {3,991,000). It will be seen that all classes 
except turke}^ have decreased since 1921. 
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ANSWERS TO INQUIRIES 

IN order to ensure reply to questions, corre^ndents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

AGE FOR CASTRATION OF COLTS, 

J.K..TePoi 

Would you please inform me if it makes any difference at what age a colt 
is castrated — say, for instance, at three to five months old or fourteen or fifteen 
months old? Those who advocate the latter age say it allows the animal to 
develop more shoulder. Is that so ? 

The Live-stock Division : — 

The advocates for castration at the age of a year or fifteen months are correct 
in their view that the animal will develop more male characteristics — such as thick 
shoulders and a high, coarse crest — than if done as foals. Where colts are found 
to be ewe-necked, or otherwise badly developed, castration may be delayed for 
one or even two years for the purpose of allowing them to furnish up. The usual 
age for the operation is round about a year, this having l>een found to be the 
most practical for all purposes. 


HOME-MADE BUTTER FOR LONG KEEPING. 

E. Quinn, Upper Hutt : — 

Would you please give me a recipe for preserving butter ? 

The Dairy Division : — 

When home-made butter is required to be kept for a considerable time special 
care should be taken in the making. The cream should be fresh and sweet, or 
only very slightly sour. The butter should be churned to small granules, and 
the latter washed quite clear of buttermilk. Salt should be added at the rate of 
not less than J oz. per pound of butter. More can be added if desired, but the 
keeping-quality of the butter will not be enhanced by the additional salt. The 
butter should be stored in a cool place. The lower the temperature of the storage the 
longer the butter is likely to keep good. 


THE GREEN CHAFER AND PASTURE. 

" Tangataroa,” Ashburton : — 

1 would be glad to know; whether the green beetles, .slightly smaller thanTthe 
grass-grub beetle, that aboutid on manuka-trees in the daytime are harmful to 
pastures. I have not previously seen them so numerous. 

The Fields Division: — 

The green beetle (Pyronota festtva) is a chafer, and belongs to the same group 
as the common grass-grub {Odontria zealandica). The green-b^tle larvae cert^ly 
do a considerable amount of localized damage to pasture both in wet and£dry 
ground. 


DERANGEMENT IN FILLY. 

F.B., Wakanui ; — 

I have a well-grown two-year-old filly in good condition. About five)J weeks 
ago she began tp lose control of her hind legs when walking or galloping — ^wobbling 
them sideways and very uneven. Later her front ones have gone likewise. 
She otherwise appears to be in good health, and has been gracing in 
good paddocks with plenty of clover and grass. Can you recommend any 
treatment ? 
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The Live-stock Division : — 

The symptoms mentioned point to a nervous derangement, the actual cause 
of which is difi&cult to indicate without seeing the filly. A practical examination 
is an essential factor in most such cases. The following treatment is suggested : 
(x) Take the filly off the paddock she is now running in ; (2) administer i pint of 
raw linseed-oil; (3) feed alb, crushed oats daily (ijlb. each feed), adding to this 
a tablespoonful of salt daily ; (4) run her in another paddock — a poorer one for 
preference. 

GRASS-SEED MIXTURE FOR THAMES DISTRICT HIGH BUSH COUNTRY. 

A. F. R., Thames : — 

Would you kindly suggest a grass-seed mixture for the following cUiss of 
country in the Thames district : It is 2,500 ft. above sea-level, very dense bush, 
rather broken, and very wet all through the year, and second gro\\i:h com#'s 
away very quickly \Vc get very poor burns, and the only grass that seems to 
hold at all is brown-top. 

The Fields Division * — 

The following mixture is advised for the country and situation stated : 
Perennial rye-grass, 6 lb. ; brown-top, 2 lb. ; paspalum, 3 lb ; Danthonia pilosa, 
2 lb. ; Poa pratensis, J lb. : crested dogstail, 4 lb. ; Lotus major, i lb. ; white 
clover, 1 lb. ; subterranean clover, A lb ; yarrow, i oz. : total, 20 lb. i oz. per acre. 


FOWL-MANURE. 

F. L. Fostek, Lyttelton;— 

Will you kindly give me some information on fowl-manure? I am drying it, 
and then putting it through a bone-crusher and grinding it up fine. Would it 
be good for vegetables and flow’ers ? 

The Horticulture Division ; — 

Fowl-manure contains a ver\^ high percentage of nitrogen and phosphates. 
It is a concentrate of great value in the garden, and mav l>e used at the rate of 
5 cwt. to 10 cwt. per acre (2 oz, to 4 oz per square yard) when preparing the land ; 
or light dressings may l»e gi\'en to grownng crops as icqiiired. Your method of 
treating it is quite correct. 


COW WITH CRACKED HOOFS, 

H. L. McDonald, Marton : — 

I should be glad if you would give me information as to the best treatment 
for cracking in the hoofs of a cow'. The animal has been ou dry country, but the 
cracks seem to be spreading. No matter is being discharged. 

The Live-Stock Division : — 

This condition usually arises through faulty secretion ot the horn, resulting 
in brittleness of the hoof. We would advise you to apply a little of the following 
dressing to the feet twice a week: Mutton -fat, one part; Burgundy pitch, one 
part ; tar, two parts. Melt the fat and pitch over a sIoav tire, then add the tar, 
and mix thoroughly. 


Share System tn Dairying , — The share system in New Zealand (states the 
Census and Statistics Office) is practically analogous to the system of nieta^'agt, 
which is common in some countries. Holdings worked on the share sy^^tem are 
treated in the agricultural and pastoral statistics as if leased by the share \vorke|^ 
In New Zealand the owner provides land, sttK*k, and implements, the share wor’ * 
supplying the labour and receiving a definite proportion of the product 
labour. / 
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FAIR PACKING OF FRUIT AND VEGETABLES. 

The regulations relating to the packing of strawberries, loganberries, raspberries, 
and cherries for sale, gazetted, on i2t£ September, 1924, were revoked, and the 
following more comprehensive regulations issued in their place, by Order in Council 
gazetted on 20th January, 1927 — on which date they came into force : — 

1. For the purposes of these regulations, unless the context otherwise requires, 
** fruit " means the unmanufactured edible product of any orchard or garden plant, 
and includes potatoes, onions, tomatoes, and all other vegetables. 

2. All fruit sold, or offered or exposed for sale, whether wholesale or retail, 
in a container shall be packed in such a manner that any fruit exposed to view, 
or that would be exposed to view if the container were opened in the normal manner, 
fairly represents in size, maturity, and condition the whole contents of the con- 
tainer. 

3. All strawberries, loganberries, raspberries, or cherries sold, or offered or 
exposed for sale, in containers of a capacity not exceeding 3 lb. net weight of the 
fruit contained therein shall be so packed that the container is full of fruit. 

4. Nothing in these regulations shall be held to prohibit facing " — that is to 
say, the methodical arrangement of the individual fruits that are exposed to view 
in a container — provided the requirements of clause 2 hereof are complied with. 

5. Every person commits an offence against the Orchard and Garden Diseases 
Act, 1908, who directly or indirectly, by himself, his servant, or agent, fails 
faithfully to observe and perform any duty or obligation imposed on him by this 
Order in Council, and is liable to a fine not exce^ing £20. 


FORESTRY LEAGUE COMPETITION FOR JUVENILES. 

The New Zealand Forestry League is again offering prizes for collections of the 
foliage, flowers, and fruit of native trees, for boys and girls (i) over twelve and 
under sixteen years, (2) under twelve years ; three prizes in each class. Specimens 
are to be of not less than twelve different trees and twenty different shrubs, and 
must have been collected since July, 192(>. All collections of merit will be ex- 
hibited at the annual meeting of the League Collections must reach the Secretary. 
New Zealand Forestry League, Dominion farmers’ Institute, Wellington, on or 
before nth June next. All particulars of prizes, conditions, &c., may be obtained 
from the Secretary. 


BOOKS RECEIVED. 

Agricultural Research in 1925. Published by the Royal Agricultural 
Society of England, 16 Bedford Square, London W.C. i. 2s. 6d. 

Plant Nutrition and Crop Production. By Sir John Russell. University 
of California Press, Berkeley, U.S.A. I 2 50. 

The Individuality of the Pig. By Robert Morrison, John Murray, Albe- 
marle Street, London W, i. 7s, 6d. 

New Zealand Official Year-book, 1927. Compiled in the Census and 
Statistics Office. Government Printer, Wellington. 7s. (>d. 

Native Diet. By Ettie A. Rout ; with preface by Sir W. Arbuthnot Lane, 
President of the New Health Society. Wm. Heincmann (Medical Books), Ltd., 
20 Bedford Street, London W.C. 2. 6s. 


Rabbit Districts , — An Order in Council gazetted on 13th January declared 
Part III of the Rabbit Nuisance Act to be no longer in operation in the Kahuwera 
^bit District. 

loney-gradtng Ports , — New Plymouth has been substituted for Wanganui on 
the export honey-grading ports. 
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CONTROL OF DOWNY MILDEW AND PHYLLOXERA 

IN VINES. 

The following regulations under the Orchard and Garden Diseases Act were gazetted 
on 13th January, 1927, and came into force on that date * — 

1. For the purposes of these regulations, unless inconsistent with the context, 
“ Inspector ” means any Inspector appointed under the Orchard and Garden 
Diseases Act, 1908 ; “ prescribed area " means all that portion of New Zealand 
comprising the counties of Eden, Waitemata, Rodney, Otamatea, Hobson, Wha- 
ngarei. Bay of Islands, Hokianga, Whangaroa, and Mongonui, and all boroughs 
and town districts enclosed by or adjacent to the said counties, or any of them ; 

vine means any vine of the genus vttis, and any portion thereof excepting the 
fruit ; " fungus " means the fungus known as downy mildew ; " insect " means 
the insect known as phylloxera vastatnx. 

2. No person shall remove any vine, fungus, or insect from any portion of the 
presenbed area to any other portion of New Zealand. 

3. No person shall remove any vine bearing fruit, leaves, or immature wood, or 
which has earth adhering to its roots, or any fungus or insect, from any portion 
of the prescribed area to any other portion thereof : Provided that the provisions 
of this clause shall not be held to prohibit the removal of vines within the bound- 
aries of the property on which they are growing 

4. No person shall remove any vine from that portion of the prescribed area 
comprising Waitemata County to any other portion of the presenbed area, unless 
accompanied by a certificate signed by an Inspector declanng that sucli vine has 
been drsinfected as directed by him and to his satisfaction 

5. Nothing in these regulations shall be deemed to apply to an Inspector in 
respect to his sending any vine, fungus, or insect beyond the boundaries of the 
presenbed area for the purpose of the identification of disease. 

(). Every person commits an offence against the above-mentioned Act who 
directly or indirectly, by himself, his servant, or agent, fails faithfully to observe 
and perform any duty or obligation imposed on him by this Order in Council, and 
IS liable to a fine not exceeding twenty pounds. 


APPLE-PACKS FOR CANADIAN STANDARD CASE. 

Thk Canadian type of standard bushel case having been adopttd under this 
season’s FruiCexport Kegulaiions, the fol.owing appe-paiking specificaiion'* are 
printed for the guidance of packers — 
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«, for flat a; pies ; b, for long api les ; r, flat appL a only ; d, all apple . 

— Horticulture Dtvisii^n, 
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COLLECTION OF AGRICULTURAL STATISTICS IN 
NEW ZEALAND. 

Thb method of collection of agricultural statistics in the Dominion is described by 
the Census and Statistics OflSice as under : — 

The system used for the collection of the primary data exists in the police 
organisation, the number of constables or other officers employed being over 270. 
Sub-enumenitors are required to make personal visits to aU holdings in their 
respective districts, except where a whole day or a considerable part thereof would 
be occupied in visiting a single holding : in this case a schedule may be posted to 
the farmer, and the information obtained in that way. When, on the visit of the 
sub-enumerator, the occupier is absent, a schedule may be left, and either called 
for later or posted to the sub-enumerator. Considerably fewer than 20 per cent, 
of the holdings are enumerated on schedules. 

The complete service of statistical information on agricultural and pastoral 
matters made available through the Census and Statistics Office is briefly outlined 
as follows : — 

In the spring (September) information regarding wheat, oats, and potatoes 
sown Of intended to be sown in the season then commencing is obtained from all 
farmers who grew whe.\t, oats, or potatoes during the previous season. This 
information is publi.shed in the New Zealand Gazette about the end of October. 

The carry-over of wheat and oats, as at the end of November, Ls ascertained 
by a postal inquiry from millers, merchants, and fanners. This information is 
also gazetted. 

At the end of January estimated average yields per acre are obtained from 
Stock Inspectors of the Department of Agriculture, and on this basis an estimated 
total yield of wheat and oats is compiled and published in the New Zealand Gazette 
early in February. For potatoes no actual estimate is obtained, the yield per acre 
being assessed at the average for the five preceding seasons. 

Commencing in February, a complete canvass of farmers is made by the 
police throughout the Dominion, and as soon as the collection has advanced to a 
reasonable stage some brief abstract of the information collected is published either 
in the New Zealand Gazette or in the Monthly .Abstract of Statistics," estimates 
being made for portions of districts outstanding. The final figures are published 
in the Annual Statistical Report on Agricultural and Pastoral I^rodiiction. 

In the case of potatoes and linseed, which are largely unharvested at the 
time of the sub-enumerator’s visit, a system of post -harvest verification is employed. 

As regards wheat and oats, the progress of the harvest can be followed 
by means of information collected from threshing-mill owners throughout the 
Dominion, results being published ei^ch month in the '* Monthly Abstract ol 
Statistics." The final figures obtained ii this way are, however, always slightly 
below the total yields of wheat and oats disclosed by the personal canvass referred 
to above. 


FORTHCOMING AGRICULTURAL SHOWS. 

Marton A. and P. Association : Marton^ 23rd February. 

Waiapu P. and I. Association : Ruatorea, 23rd February (Pastoral Show). 
North Kaipara Agricultural Association : Paparoa, 25th February. 

Franklin A. and P. Association : Pukekohe, 25th and 26th February. 
Waikato Central Agricultural Association : Cambridge, 2nd and 3rd March. 
Mongonui County A. and P. Association : Kaitaia, 5th March. 

Opotiki A. and P. Association : Opotiki, 8th March. 

Morrinsville A., P., and H. Society : Morrinsville, 9th March. 

Amuri A. and P. Association : Waiau, 9th March. 

Taranaki Metropolitan Agricultural Society : New Plymouth, 9th March. 
King Country Central A. and P. Associaton : Te Kuiti, loth March. 
Mayfield A. and P. Association : Mayfield, x^th March. 

Rotorua A. and P. Association : Rotorua, 23rd March. 

Methven A. and P. Association ; Methven^ 25th March. 

Temuka and Geraldine A. and P. Association : Geraldine, 31st March. 
Mackenzie County A. and P. Society : Fairlie, iBth April. 
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THE GRASSLANDS OF NEW ZEALAND. 

PROGRESS OF REGRASSING EXPERIMENTS ON DETERIO- 
RATED HILL COUNTRY IN WHANGAMOMONA COUNTY.* 

E. Bruce I.evv, Agrostologist, Biological Laboratory, Wellington. 

1. INTERIM RESULTS OF BURNING AND SOWING TRIALS: SEED MIXTURES 
RECOMMENDED FOR SECONDARY BURNS. 

Certain of the experimental sowings in Whangamomona County 
are now drawing to the clo.se of their third year, and during this 
period a considerable amount of intensive analytical work has been 
done, particular!}’ in respect to the secondary burns. In the light of 
this work, coupled with a fair general knowledge of hill grasslands 
throughout New’ Zealand, some fairly definite information on the 
regrassing of the deteriorated countr}’ may now be offered. 

The broad principles of the experimental work as they appeal to 
the writer are — 

(1) The thorough testing of all grassland species, wuth a view to 
determining the most effective and economical seed mixtures to u.se 
on both primary and secondary burns, 

(2) Economic studies into the controversial point of how’ best to 
tackle the problem of breaking in second ary-grow'th country. 

(3) Intensive analytical studies of the successional development of 
the grassland sw^ard under the varying soil types and differing farm- 
management, 

(4) Comparative analytical studies in the building-up of soil- 
fertility, and responses by the vegetation to modifications of habitat 
brought about by this means. 

(5) The determination of breaking-in and maintenance costs in the 
farming of this type of country, and the determination of what soil 
types or what secondary-growth types are economically sound to bring 
into permanent grassland. 

•For details of the experimental sowings, locations, for 1925 and i92^> see 
last month’s Jmmai, pages 73 to 83 , 
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The programme of work is only in its initial stages, but a good deal 
of information has already been gleaned, and it is thought expedient 
to publish this in the form of the present preliminary article. 

Trials of Grasses and Clovers for Secondary Bums. 

On this point we have done much work during the past three 
years in the Taranaki back-country. An aggregate area of 312 acres 
of secondary growth has been burnt and sown, and a great deal of 
careful analytical work carried out. The details here recorded 
of the analyses of the turfs secured as a result of the sowings 
are not a matter of guesswork. The tables are compiled from 
the examination of some 27,500 points of ground-surface sown. Each 
point has been examined carefully storey by storey, and each species 
covering the point of ground-surface examined is recorded. 

The old guesswork days of computing results are gone. The 
science of grassland formation and development - * as with all pure 
science — is wrapped up in exact knowledge. It is the truth of what 
happens that needs recording — not what one thinks is happening, nor 
yet what one would like to see and to feel ought to happen. The 
grassland farmer of New Zealand has wasted and is still wasting 
thousands of pounds sterling in the sowing-down of his grasslands, 
whether they be for hill country or for flatter dtiirying-land. Areas 
have been sown and ploughed, and sown and ploughed, and yet no 
record exists of just what gra.sses and clovers paid their keep in those 
mixtures sown, and which grasses and clovers did not do so. Again, 
an exact study of the succession will be a measure of the habitat, and 
a measure of the habitat is imperative to the formulation of farm 
practices that will govern the economical management of pastures. 
The point method of pasture-analysis makes this record largely possible. 

In Table i are given the results of analyses of a sufficient number 
of the plots that have been sown to afford a very accurate idea of just 
how each of the species has done. In the fourth column are given the 
average number of times the species has been recorded for every 
100 points of ground-surface examined. In the sixth column is set 
out the age of the plot in months when these analyses were taken. 
With certain species it will be seen that as the sowing gets older there 
is a decrease in the number of times this species is recorded — in other 
words, its cover has decreased. With others it will be seen that there 
is an increase in the number of times recorded, while in others again 
the figure is somewhat stationary. This decrease or increase of the 
species is of utmost importance. Upon it is based the construction 
of the mixture so as to afford as good a turf as possible right from the 
onset, and one that will rearrange itself and maintain a sward as the 
habitat changes. In other words, a knowledge of the decrease and 
increase enables succession to be accurately forecasted and provided for 
by the sowing of suitable grasses. 

In the seventh column is given the theoretical cost, in shiUings 
per acre, to cover the whole of the ground-surface sown with any one 
species, judged on its performance in the mixtures sovm. Looking 
down this column it will be seen just where the cheap sward-formers 
are. Again, in some cases it will be noted that the cost per 100 points 
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is becoming greater as time goes on, while in others the cost per 
100 points is becoming less. In others the cost is remaining fairly 
stationary. Where this cost is low per 100 points the species can be 
regarded as economical, but where the cost is high, and remains high 
indefinitely, then that species must be ruled out entirely. In the 
case of the cheaper species gradually getting more expensive, such 
species to be economically sound must pay their way in the first few 
years, providing feed during this period while other slow-establishers 
are getting going. In the case of the expensively establishing species 
that are gradually becoming cheaper, time alone will prove whether 
or not their inclusion in the mixture is sound. One feels from field 
experience in other parts of New Zealand that certain of the slower- 
establishing species will prove economical and will justify their 
inclusion. 


Table I. — Showing the Relative Positions of the Main Grassland Species sown on 
Secondary-growth Burns up to the End of the Third Year of their Trial, 
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1 — continued. 
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As far as the cost of lOO-point cover is concerned, it will be noted 
that almost without exception the less seed applied the cheaper is such 
cover. In the case of brown-top, for example, where only Jib. was 
included in the mixture, after three years loo-point cover costs only 
5s. per acre, whereas where 2 lb. pw acre was sown the cover costs 
i8s., and the 41b. seeding 40s. over the same period. This brings up 
an extremely important point in the fotmulation of grassland mixtures, 
particularly so for the permanent-grassland-soil type we are here con- 
sidering. Apart from the early cover a quickly establishing species 
gives, there does seem a very important principle embodied in what 
may be termed the hatntat spread. One seed alighting in a suitable 
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habitat may produce in time 100 per cent, cover to the limits of that 
habitat, whereas 1,000 seeds alighting on an unsuitable habitat may 
never establish at all, or if they do so their spread is virtually nil. 
Brown-top, white clover, and Lotus major are cases in point. If the 
habitat is suitable for the spread of these species very few plants 
indeed established per acre will in the course of time completely cover 
the ground ; whereas if the habitat be unsuitable the writer firmly 
believes that no quantity of seed, however great, will ever form a turf 
of these species in such situations. 

Modification of the habitat through top-dressing, spelling, &c., may 
influence considerably the spread of any one species, by the increase 
of the actual area of the habitat suitable for that species, and wherever 
practicable all pasture - management should be directed towards a 
setting-up of correct conditions, so that spread of the desirable spc^cies 
is made possible. Rye-grass or white clover will not spread on a 
danthonia habitat, neither will danthonia spread on a rj’e -grass or 
white-clover habitat. 

Besides the species mentioned in Table i, some sixty-odd addi- 
tional species were included in the experimental sowings, but on 
these plots obsen’ational work only has been done. Without excep- 
tion, however, it may be said that at the present time none of the 

species not included in the table is showing any promise whatever of 
Ix'ing more successful than such species as brown-top, crested dogstail, 
Lotus major, Danthonia pilosa, paspalum, white clover, and ly^c-grass. 
It may be too soon, of course, for certain slowly establishing species 

to have made much headway, and it may be some years yet k^fore 

definite information is obtained. In the meantime, however, farmers 
must rely on thos<^ spc*cies that are giving promise of success and the 
seed of which can be bought. 

Conclusions regarding the Main Species included in the Experimental 

Sowings. 

The records and perform<uices of each sjx^cies as set out in Tabic i 
are true for good average conditions throughout Wliangamomoiia 
County. From a close study of these figures one may draw some ver}' 
pertinent conclusions regarding each species in so far as the experi- 
ments have gone. It is fotmd that the spi'cies can bo classified into 
four definite groups, as follows : — 

(1) Those species that are cheap to establish from seed sown, but 
which persist for a short time only, their disappearance being due 
almost entirely to the rapid exhaustion of plant-food represented by 
the ash of the burn, I\"rsistence and spread of these species are 
po.ssible only under constant manuring. Types : Perennial rye-grass 
and white clover. 

(2) Those species that ari' cheap ajid rapid to establish from seed 
sown, and which i)ersist for a considerable time, gradually weakening 
unless fertility is kept up somewhat by manurial top-dressing. T3’pK‘s : 
Crested dogstail and browm-top, 

(3) Those species slow to establish and slow to spread from seed 
sown, but which ultimate^ form a cheap sward owing to their ability 
to spread both vegetativefy and from seed shed. Tj7>es : Danthonia 
pilosa, Lotus major, and paspalum. 
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(4) Those species which up to the present are expensive to establish 
from seed sown, and which show little or no indications at present of 
ever becoming cheaper. Types: Cocksfoot, Poa pratensis, Lotus his- 
pidus, and subterranean clover. 

PERENNIAL RYE-GRASS. 

Perennial rye-grass {Lolium perenne) is a ver>^ rapid establisher, and 
while there remains a certain amount of ash throws quite a fair amount 
of feed. The analyses show a comparatively cheap cover for the first 
year, being in this respect about equal to crested dogstail. To get, 
however, as high a cover figure as is shown by crested dogstail — 21 
points for the first nine montlis — about 15 lb. of seed of rye-grass would 
have to be included in the mixture sown. Both brown-top and crested 
dogstail are somewhat slower than rye-grass to establish and get going, 
and in view of the fact that the per-ioo-point cover is comparatively 
cheap, for the first year at least, the writer considers that perennial 
rjT-grass should always be included in the mixtures, even though the 
cover is but of a temporary nature. 

With regard to our Whangamomona sowings, the writer is inclined 
to think that a mistake has been made in keeping the rye-grass so low, 
particularly in the two latter years. From 6 lb. to 8 lb. per acre should 
be included in mixtures sown. The lasting-qualities of rye-grass on thi^ 
average-quality secondary-growth-bum conditions are seen in the table. 
In three years it has declined to under half its original co\Tr, and th(‘ 
theoretical loo-point-cover cost per acre has greatly increased. Where 
no rj'e-grass was sown a small volunteer cover is recorded. 


WHITE CLOVER. 

White clover {Trifolmm reports) has proved one of the* cheafx*st 
covers. For the first year it compares very favourably with any other 
species, and under top-dros.sing is likely to maintain itself well. Under 
strong competition with I^tus major, however, it .se(*ms to have fared 
very badly in certain plots during the third year (Fig. 3). In this 
investigation not only must one study the Ixdiaviour of the individual 
as a separate entity, but also its relation to the other species sown in 
the mixture. There is no doubt tliat for the first two years white 
clov^er has easily outclassed any oth(‘r clover sown, although it must 
be admitted that frequently the volunteer growth of suckling-clover 
often covers more ground than does the white clover-— and this at no 
cost to the fanner, the ground for the most part btnng well supplied 
with seed of this species. White clover when not top-dressed declines 
badly in the third year. In one plot at eighteen months white clover 
was standing at 12 points, and at the end of the third year these same 
sowings recorded only 3 points. On the oth(*r hand, the top-dressed 
plots have maintained a very cheap cover for the amount of seed sown. 

The writer is not quite sure whether | lb. of white-clover seed jxjr 
acre is enough. In the 1924 sowings i lb. was included in the mixtures 
for most plots, and one Ls inclined to think that this amount is prefer- 
able to I lb. per acre. Much, of course; depends on the habitat, and 
whether top-dressing can be carried on. If the soil is very fertile and 
there is not a great deal of competition I lb. of seed per acre would 
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soon cover, but where conditions are not so good, yet good enough for 
white clover to thrive moderately well, more plants per acre seem 
desirable to secure, for the spread under these conditions is not so 
great. The analyses, however, show very little difference in per-cent, 
cover between the | lb. and the i lb. pcr-acre .sowings, although certainl}^ 
the cover from the I lb. seedings for the first year is low. 

The point is that white clover under fair treatment forms a cheap> 
cover, and every effort should be made to get the optimum establish- 
ment right from the start. It is necessary to emphasize, however, on 
the failure of white clover under hard and infertile conditions, no matter 
how much seed is sown, New-Zealand-grown white-clover seed should 
always be sown in preference to ordinary imported white clover. 

CRESTED DOGSTAIL. 

Crested dogstail (Cynosurus cristatus) has proved to bo a verj^ good 
establisher on secondary bums, but the cover formed from this species 
is a trifle dearer than in the case of brown-top. Theoretically, 25s. 
per acre spent in crested dogstail would entirely cover the ground 
There is, however, in crested dogstail a significant decrease to the end 
of the third year. The cover has declined from 21 points in the first 
year to ii points in the third \’ear, and the theoretical cost per 100 
|X)ints of cover has increased from 24s. up to 45s. per acre. 

However, even if crested dogstail still declines, it has earned for 
itself a place in all secondary-bum sowings, tiding over wxdl that period 
Ix^tween the going-out of the rj^e-grass and the coming-in of the slower 
establishers such as danthonia, paspalum, and Lotus major (Fig. i). 
.\s in the case of brown -top (see later), the heavier sowings show 
no advantage over the 4-lb.-per-acre seedings. The 2 lb. sowings did 
exceptionally W'ell, forming a cheaper per-ioo-point cover, and for the 
first fifteen months almost equalled the 4 lb. seedings. However, an 
insufficient number of plots containing this amount of seed were sown 
to (mable very much trust to be placed on this figure. From 3 lb. to 
4 lb. of crested-dogstail seed should bt‘ included in all secondary-bum 
mixtures. 

BKOVVN-TOP. 

Of all spt‘cies included in these trials brown-top {Agrosiis tenuis) has 
formed the best and cheajx'st cover. Hy the expenditure of from 
6s. to 7s. per acre on brown-top seed one can rely, excepting on the 
veiy’' hardest knolls (Fig. 5), on covering approximately one-third of the 
entire surface sown. Theoretically, all the gromid could be covered 
with this grass at a little over 20s. per acrt‘. xAnalyscs after three 
y<‘ars show the position for browm-top to be still very sound, the cover 
per 100 points of vegetation Ix^coming somew^hat cheaper than in the 
first year (Fig. 2). 

During the second year, as will be seen from Table i, there w'as a 
slight falling-off in the percentage cover, wiiich may be explained 
somewhat on the fact that the analyses for this period were spread 
throughout the whole year, while those of the third 3’ear were most I 
done last December when everything w^as showing at its best. The 
cheapness per 100 points of the lighter seedings has already Ix'en 
referred to. Here, as far as ground covered is concerned, the Jib. 
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PIG. I, SWARD FORMED ON SECONDARY BURN AFTER TWENTY-ONE MONTHS 
(MIXTURE NO. 3, 1925 sowings). 

Crested dogstail and brown-top dominant, with Ix)tus major throughout just 
beginning to make itself felt in the mixture. Plot top-dressed in winter of 1926, 
fifteen months after burning and sowing. The dogstail and brown-top are here 
following on well after early but more or less temporary r>^e-grass growth. 
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PIG. 2 . SWARD FORMED ON SECONDARY BURN AFTER THREE YEARS (MIXTURE 

NO. 7, J924 SOWINGS). 

Showing complete cover with brown-top and Lotus major dominant. Hot 
top-dressed in 1925 and 2926. 

fPAoloi by K* Bmc« iMvym, 
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sowings in the second year effected approximately a quarter of the 
cover of the 2 lb. seedings, and in the third year there has been a 
marked increase. During the first year, however, the turfs formed 
by the J lb, sowings were very weak, and even 9 points in the second 
year cannot be regarded as a satisfactory cover for this grass. Little 
gain seems to accrue from the heavier seedings on the average, although 
individual plots did .show to an advantage over the 2 lb. seedings. 
For general purposes for all secondary bums 2 lb. per acre of brown- 
top should be included in the mixture. 

LOTUS MAJOR. 

Lotus major, in contradistinction to white clover, is very slow to 
establish, and the cover formed for the first two years is very expensive. 
For the first year practically no feed at all is ^ven by this plant. In 
the second year it is contributing some 3 points per 100 examined, 
and in the third year the cover averages out in the neighbourhood of 
20 points per 100. In some cases individual plots have averaged over 
50 points, while several other plots come within the 30 to 40 points 
per 100 group (Fig. 3). In these latter plots the cost of the cover 
works out extremely cheaply in the thiid year per loo-point cover. In 
the first year certain plots cost approximately £25 per loo-point cover, 
but after the third year this cover is m the neighbourhood of a few’ 
shillings. 

Lotus major seems ver^^ amenable to treatment, and hence is very 
susceptible to variation under the different conditions ruling. Close 
and continuous grazing, as against intermittent grazing and sj>elling, 
has a big influenci* on the development of the plant. On one area under 
close and continuous grazing for nearly three years Lotus major now 
covers 7 points, and this series has been top-dressed twice with basic 
.slag, 3 cwt. piT acre at each dressing. On the other hand, areas that 
have not been so closely grazc'd record an average of 40 points per 100. 
C^jrtain plots of this series were top-dressed once, and other plots 
twice. Where no top-dressing has been carried out, but intermittent 
grazing and sj^lling practised, Lotus major there shows in its third 
year 14 points per 100. 

Lotus major certainlj^ does look like one of the most promising 
species for the class of hill countrj’^ we are dealing wath in Taranaki 
(Fig. 4). Its rapid increase during the third year speaks w’eli for it.s 
future, and with reasonable handling of the country’ once this clover 
is well established it bids fair to remain there and do good w^ork for ail 
time. As far as the quantities per acre are concerned, the .1 lb. sowing 
per acre would seem to be sufi&cient, Lotus major is one of those spe cies 
that, owing to the slowness of their establishment, must come on later 
from small quantities of seed sown, spreading out either vegetatively 
or by reseedmg. Unless a slow-establishing plant can do this it must 
be eliminated from the mixture sown. An amount of i lb. of Lotus 
major per acre should be included in all secondaiy^-growth mixtures 
where the annual rainfall is over 60 in. 

DANTHONIA PILOSA, 

Danthonia pilosa is extremely slow to establish, and the cover that 
this species gives for the first three years is most ex}xn.sivo. To cover 
the whole ground-surface in the first year, theoretically, would take 
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FIG. 3. LOTUS MAJOR AND BROWN-TOP DOMINANT ON THREE-YEAR-Ol D SOWING 
ON SECONDARY BRACKEN BURN : TOP-DRESSED 1 925 AND I926. 

Lotus major is here contributing well over 50 points, and dense growth formed 
has almost entirely eliminated white clover from this plot. Heavier stocking to 
control Lotus major somewhat, so that white clover may be able to persist, is 
desirable. 



PENETRATTNG WELL INTO SMALL PATCH OP STUNTED BRACKEN THAT CAME 
AWAV AFTER BURN. 

With a pasture growth of this nature thriving on the area the elimination of 
the bracken is easily accomplished. Plot top-dressed twice. 

[PMot by E, Bfucf Livy» 
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from £25 to £50 an acre for this seed. In the second year the cover 
is very little cheaper, but in the third year there is a considerable 
reduction in the cost. Danthonia comes within the same group as 
Lotus major, and, like that species, very little reliance can be placed 
on it as a producer for the first three years at least. Danthonia typifies 
very well the follj^ of including large quantities of seed of these slow- 
establishing species in the hope of getting an immediate cover. The 
policy with danthonia should ht to include .some 2 lb. to 3 lb. per acre 
in the mixture and then wait the necessary time for natural increase 
brought about by vegetative tillering and seed shed. 

In the sowings of 1924 we were unfortunate in securing a rather 
low germinating line - about 40 per cent. In 1925 and 1926 the 
danthonia-seed used was of good quality, germinating in the vicinity 
of 80 per cent. Farmers should take every precaution in the buying 
of this seed, for generally there are many poor lines on the market. 
It was of great interest to note that on bums adjact*nt to old- 
established danthonia seedling danthonia-plants made their appearance 
without mort? seed being sown, and in the second year of the sowings 
young plants of danthonia could be foimd firmly established from seed 
shed the previous autumn by the one-year-old danthonia-plants 
(Fig. 7). This re-establishment under hard surface conditions from 
seed .shed must bt' regarded as one of the most hopeful signs for the 
ultimate success of this spt'cies and for the Ix^tterment of that country 
as a whole. 

There is no grass, in the writer s opinion, that can just fill the place 
of danthonia (Figs. 5 and 6), and to ensure its presence is to provide 
the best insurance ix)licy against deterioration that the farmer could 
obtain. Where there is some danthonia alreadj^ established on the 
country that is being burnt and sown the need to include the seed of 
this species is not nearly so urgent, but where little or none can be 
found some seed should certainly be included in the mixture. From 
2 lb. to 3 lb. jx*r acre of good seed should be sown. 


PASPALU.M. 

Paspalum (Paspalim dilalatum) has proved even more expensive 
than danthonia to establish and to form a cover for the first three years. 
A glance at th(' table will show the extremeh’ low point cover and the 
extremely high cost per 100 points, although at the end of the third 
year there has been quite a noteworthy increase in the cover in certain 
of the plots (Fig. 8). The be^havaour of paspalum, in fact, coincides 
closely with that of danthonia. Neither are of much use for the first 
three years. 

The establishment of paspalum in the Taranaki back-country is 
extremely fickle. On the sunny aspects this grass has established well, 
and as high as 22 points per 100 hav^e been recorded in the third year 
on one area where the plots were situated on a sunny aspect and where 
the soil-fertility wa.s moderately high. On the southerly faces, however, 
the average of points per 100 works out at a little over i point 
after three years, and in these' cases 8 lb. of pa.spalum - seed per 
acre was included in the mixture. The hope for paspalum on these 
shady and colder aspects is not great. In districts farther north and 
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FIG. 5 . HARD KNOLL ON TWO-YEAR-OLD HARD-FERN SECONDARY HORN SOWN IN 
1925 (MIXTURE NO. 3 ), SHOWING POOR GROWTH AND VIRTUALLY NO SPREAD 
FROM BROWN-TOP, CRESTED DOGSTAIL, LOTUS MAJOR. ETC. 

This aspect is essentially the danthonia habitat, and the writer knows no 
plant that will satisfactorily grass such a .spot excepting Danthonia pilosa. Cost 
of altering appreciably such a habitat by manuring would be m the vicinity of ^3 
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FIG. 6. PANTHOIIA PILOSA WELL ESTABLISHED AND TILLERING OUT SPLENDIDLY 
ON A HABITAT EXACTLY SIMILAR TO THAT SHOWN IK FIG. 5, 

Mixture sown here (^o* 4, 1925 sowing) contained 3 lb. danthonia (germioa* 
tion 80 per cent.}^ otherwise mixture identical to that sown and illustrated in Fig. 5. 

IPkeiot hy E. Brae# L#t^* 
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warmer than Whangamomona paspalum should show up much better, 
and in such places, and also on the warmer sunny faces throughout the 
Taranaki back-country, about 2 lb. of paspalum-seed per acre should 
be included in the mixture. 

CHE WINGS FESCUE. 

Chcwings fescue {Festuca rubra var. fallax) is fairly rapid to establish, 
and the seed being fairly cheap makes the use of this grass enticing. 
It does not compare with brown-top, however, as an early establisher, 
and as a permanent grass it does not compare favourably with Dan- 
thonia pilosa. In certain of the ver>" hard sandstone faces that are too 
poor for brown-top the inclusion of Chewings fescue in the mixture 
may be warranted. Its showing in the plots certainly compares more 
favourably at the present time than either paspalum or danthonia, and 
perhaps it is still a little early to condemn this grass as far as the 
Taranaki back-country is concerned. One thing seems fairly definite: 
a small quantity of seed in the mixture is of little value, as the 
spread of any one plant is slow, and when it comes to the inclusion of 
larger amounts— say, 4 lb. to 6 lb. per acre — it is just doubtful whether 
that money would not be better spent on certain other species. 
Certainly one should not include Chewings fescue to the exclusion c»f 
either brown-top or danthonia. 

C(XKSF001. 

Cocksfoot (Dactylia glomcrata) has pro\'t*d to be almost a complete 
failure on secondarj' bums. !t is just alx>ut ten times as expensive to 
establish and to form a cover as brown-top or crested dogstail, and to 
the end of the third year shows no impro\'ement, but rathtT a decline. 
In the first year, theoretically, it would cost £io an acie to covit all 
the ground with ccK'ksfoot, and at the end of the third year this cover 
cost has increased to £25 per acre. Compare this with the £i an acre in 
the case of brown-top. or even with the £2 5s. per acre co\'er of crested 
dogstail, after the three years. 

It will be noted that after three years cock.sfoot i> recorded as 
2 points per 100 points examined, and in thi^se plots 8 lb. (or los. 
worth) of setxl per acre was included in the mixtures. One may refer 
now to the plots analysed, sown at the same tinu, but where no cocks 
foot-seed was included in the mixture. Here we record also 2 points 
of cocksfoot per 100 }x)ints examined. The significance of this calls 
for some comment. The cocksfoot showing where none had been sown 
is the vestiges of old cocksfoot -plants that have withstood the burning, 
or which came up as volunteers from seed shed from old-established 
plants persisting in the secondary growth before burning. It appears 
to the writer as though this percentage cover represent^ approximately 
the per-cent, cocksfoot habitat, and if this is so it matters not how 
much seed is sown: unless the habitat is modified, sooner or later 
cocksfoot will readjust itself to this 2-per-cent. co\er, that Ixnng a 
meastire of the 2-per-cent, cocksfoot habitat. 

The writer has fr^uently stressed this habitat influence on tlx* 
different grassland species, and the more the question is studied the more 
and more is he convinced that each grassland sjxxies has a definite habitat 
or set of conditions that must be provided before that particular species 
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FIG. 7. HARD FACE ON A TWO-YEAR-OLD SECONDARY BURN WllERt MOST OK 
THE GRASSES SOWN HAVE FAILED TO TAKE. 

The two small plants marked x are seedling Danthonia pilosa successfully 
established from seed shed by one-year-old danthonia - plants grown from seed 
sown in 1925 (mixture No. 4). Importance of such re-establishment cannot be 
overestimated. 



FIG. 8. THRBB-YEAR-OLD SWARD FORMED BV SOWING ON SECONDARY BURN. 

Brown-top dominant, with fair sprinkling of Lotus major and crested dogs- 
tail throughout. The broad-leaved grass towards right of photo is paspalum ; 
2 ]b. was included in mixture, and on this area at thirty-one months 4 points per 
100 of paspalum were recorded. Plot top-dressed 1925 and 1926. 

IPhok^ by H. Bfutt Uvy, 
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will thrive. The economics of this consideration must be apparent to 
all. and the task of measuring grassland habitats so as to avoid waste 
in seeding becomes more and more pressing. The records given for 
cocksfoot under the average conditions of Whangamomona County show 
very clearly indeed that unless the farmer can considerably modify the 
soil-conditions of his hillsides by constant top-dressing and by careful 
manipulation of his stock it is quite useless to include any cocksfoot 
in the .secondary bums sown. In fairness to cocksfoot it must be added 
that the seed used for the first two years was Danish. Last year 
Akaroa .seed was largely used, but analyses so far show no noticeable 
improvement. 

POA PRATENSIS. 

Poa pratensis is a grass that seems to require fairly fertile condi- 
tions to establish satisfactorily from seed. When sown on the primary 
bum one gets fairly good establishment, and such plants will persist 
almost indefinitely — but as mere vestiges wherever conditions remain 
hard. Throughout the .secondary - growth country there is a small 
amount of Poa pratensis persisting. When, however, it comes to the 
question of including more seed in the secondary-bum mixture very little 
hope can be held out for much additional establishment of this grass. 
In the records for Poa pratensis in Table i it will be noted that its 
volunteer growth (no seed of Poa pratensis biting included in some 
mixtures) is equal in amount to that of those plots wluTe upwards of 
I lb. of .seed per acre was sown. Here, then, one has a parallel case 
to cocksfoot where habitat conditions permit only a certain per-cent, 
cover : and here again the writer fully believes that if 20 lb. or 
more of Poa-pratensis seed per acre had been sown not more than the 
3 point per 100 jpoints of cover would have resulted. For secondarj’ 
bums, therefore, the inclusion of Poa pratensis in the mixture is not 
ad\i.sed. 


LOTUS HISPIDUS. 

Lotus hispidus has failed almost completely to do much good up 
to the present. Although the seed of this clover is much cheaper p)er 
pound than that of Lotus major, the cover formed is va ry much dearer 
in the third year. In their efforts to get Lotus major establi.shed many 
farmers sowing .secondarj’-growlh burns prefer to sow the mixed Lotus 
hispidus and Lotus major seed because of the much lower price asked 
for this mixture than for the Lotus major pure. It will be seen from 
the piTformances of these tw’o species that after three years sown the 
Lotus major, on the av’erage, is about four tim«‘s as chca]> as Lotus 
hispidus. 

The writer feels certain that by these comparativ e analyses of turfs 
we shall all learn to judge any seed wc include in mixtures not by its 
price per pound of seed, but by its performance in the' field after a 
number of years* trial. There are many species and strains of v arious 
seeds on the market, varjdng greatly in price, and at the present time 
it must be admitted that one does not know whether Hawke’s Bay 
rye-grass at 14s. a bushel is dearer or cheaper than, say, Southern rye- 
grass at 8.S. a bu.shel. It is only after careful analytical work over a 
period of years and on all grassland habitats that the most ecemomical 
♦sowings can be prescril>ed. 
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Lotus hispidus may, of course, yet improve its position in the 
sowings made, but until this improvement is manifest its inclusion in 
mixtures cannot be i^commended for the back Taranaki class of country, 

SUBTERRANEAN CLOVER. 

When starting out on this work we certainly had hopes of sub- 
terranean clover {Trijolium subterraneum). From seed the plant is 
extremely rapid to establish, and the early spring growth is most 
acceptable ; but, unfortunately, the early promise of this clover has 
not been entirely fulfilled. A glance at the table shows an extremely 
expensive cover for the three years the plots have been in progress. 
Certainly for the third year there does seem to be a slight improvement 



FIG. 9. SUBTERRANEAN CLOVER (LOWER LEFT OP PHOTO) PERSISTING SOMEWHAT 
STRONGLY ON THREE-YEAR>OLD SECONDARY BURN THAT HAS BEEN TWICE 
TOP-DRES<ED. 

This area was rotationally grazed atid every chance given for subterranean 
clover to develop. Analyses when photo taken at thirty-one months show 
subterranean clover contributing 4 points per 100 ; i lb. of the seed was included 
in mixture. 

[Photo by E. ftrnco Levy, 


(Fig. 9), but when this is compared to the cover formed by Lotus major 
or white clover one must say definitely that subterranean clover is a 
very expensive species for the first three years at least, It is, how- 
ever, too early yet to condemn this clover. A comparatively small 
quantity of seed only has been used, and the seed is verj' large in 
comparison to white clover and Lotus major. Birds, also, are destruc- 
tive of the seedlings, so that taken all in all very few plants per acre 
became established, and spread from these may be a matter of some 
years. 
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Subterranean clover, then, comes into the third class of pasture 
species, and its economic use is along the lines of including a very 
small amount in the mixture and waiting for its increase by voluntary 
reseeding. If the increase does not come after a certain number of 
years, then subterranean clover must be deleted from our list of useful 
species. Farmers desiring to give this clover a trial would be wise to 
include not more than Jib. of seed per acre, and on no consideration 
should preference be given to it before white clover or Lotus major. 

YARROW. 

Yarrow {Achillea millefolium) was included in almost all our 
mixtures, but in very small quantities. From this few pence worth 
of seed, however, as many points of vegetation have been secured as 
from the many shillings spent in the case of subterranean clover. On 
a theoretical basis pcT 100 points of vegetation yarrow is very chea]> 
to establish, but whether the plant is of much use once it is established 
is a debatable point. However, one must be prepared to we lcome 
anything in the form of a cheap feed for much of the country b( ing 
dealt with. The small quantity that we have been using, however, 
is hardly giving this plant a fair test. It would apjxar that more 
seed should be used or the species deleted from the mixture altogether. 
In our pure sowings in 1926 5 lb. per acre was sown, and when these 

E lots have been going a few years one will lx‘ in a better position to 
now what should he done in regard to this sptcies. 

SUCKLING-CLOVER. 

Suckling-clover {Trifolium dubium) has not been sown on any of 
the plots. This is not because we do not appreciate its imi)ortance. 
but Ixxause the plant is natural to the country, and a big voluntier 
growth (equivalent to the take one might expect to get from the 
sowing of many pounds of the seed per acre) is general over most of 
the areas burnt. Wore it not for this volunteer growth one would 
certainl}^ advise the inclusion of this clover in the mixture. Over 
many of the plots that liave Ix'en top-dressed jxThaps the greatest 
response of any species is made by suckling-clover, and in the initial 
manurial top-dres.sing of old worn-out turfs it is the response of this 
clover that largely justifies the expenditun* on the top-dressing for the 
first year or so, until the white clover is sufficiently strengthened to 
carry on. 

YORKSHIRE FOG. 

Yorkshire fog {Hokns lanatus) has not been sown as a regular con- 
stituent of tlie mixtures, but quite a large volunteer growth has made 
its appearance from seed lying dormant within the secondary’ growth. 
The average figures given in Table i for the three 3Tars are really’ very 
significant and represent a cover not to be despised, particularly when 
the cover is secured for nothing. Whether or not this co\*er could be 
increased by the sowing of more seed is a moot jioint, and one feels that 
when it comes to paying for a Yorkshire-fog cover one is more inclined 
to put that money into the seed of some other spe cies that has a better 
feeding - quality . Whether this course is sound, howxver, the writer 
would not like to say at piesent. 

It— Ag, lomtl. 
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SWEET VERNAL. 

Sweet vernal {Anthoxanihum odoratum) is general over most of the 
country as a volunteer, but, as will be seen from the analyses, the 
average percentage cover is low — much lower really than what one 
would expect. On the poorer and harder country, particularly that 
which is quite run out, there is often a very marked volunteer growth 
of sweet vernal. On Mr. A. Bottomley's farm at Whangamomona, for 
example, the volimteer growth for the second year was 17 points, and 
15 points in the third year. On this place the take of the regular 
grasses sown was extremely bad, and the writer is very much inclined 
to the opinion that a large sweet -vernal volunteer growth, par- 
ticularly when the growth is sparse and the plants stunted, is a fairly 
certain indication that the fertility is very low and that it is useless to 
expect much else than danthonia to do well on that country. This, 
however, does not at all hold true where the sweet vernal is growing 
vigorously. 

These volunteer growths, as pointed out elsewhere in this article, 
are extremely valuable, and the ultimate economic control of secondary 
growth is largely wrapped up in establishing additional species that will 
return as volunteers on the buming-off or on the crushing-out of that 
country, as often as it is necessary to finally kill the secondary growth 
outright. 


Seed Mixtures for Secondary Burns. 

The following mixtures, based on present-day know](‘dge, are recom- 
mended for secondary-growth country 


(i) Good general secondary-burn mixture 
for all hill country having over 
60 in. rainfall. 


I!) 

Brown-top . . . . .. 2 

Crested dogstail . . . . 4 

Perennial rye-grass . . . . f> 

White clover . . . . . . i 

Lotus major . . . . . . J 

Danthonia pilosa . . . . 3 


(j) Secondary - burn mixture for hill 
country having over 6otn. rainfall 
where efficiency of mixture is 
slightlv ^aert fried to reduce cost 

lb. 


Brown -top .. .. » 

Crested dogstail . . . . 3 

Perennial ryo-gras'» . . . , h 

White clover . . . . . . } 

Lotus major . . . . . . | 

Danthonia pilosa . . . . 2 


Total per acre 

Cost per acre approximately 


i(>l 

iOs. 


Total jx?r acre . . . . 14 

Cost per acre approximately 20s, 


(3) Secondary-burn mixture where Ukeh- 
hood of paspalum proving a success. 

lb 

Brown-top . . . . .2 

Crested dogstail . . 3 

Perennial rye -grass . , . . 0 

White clover . . 

Lotus major . . 

Danthonia pilosa 
Paspalum 

Total per acre . . . . 16 

Cost per acre approximately 24s. 


(4) Secondary -burn mixture where rain- 
fall is below 60 ;n 

Ib. 

Brown-top . . . , . * i 

Crested dogstail . . 4 

Perennial rye-grass . . . . 6 

^ , White clover . . . . . . i 

i j Danthonia pilosa . . . . 4 

; Total jier acre . , . . 16 

Cost^per acre{approximately 22s. 6d. 



MAR. 21, 1927. N.Z. JOURNAL OF AGRICULTURE. 163 

The costs of these mixtures are based on last season s prices, which 
are considerably in excess of those likely to be charged this year. 

Mixture No. i will probably give the most satisfactory results, but 
the cost is a little above what the average farmer feels inclined to pay. 
No. 2 mixture will also give good results, and the cost of this mixture 
should be within the reach of any farmer setting out to break in 
secondary-growth country. Wherever possible the farmer should save 
certain seeds that are of use in his sowings. This is especially to be 
desired in the case of danthonia, and where he can procure danthonia- 
seed in this way it is sound practice to increase the amount used. In 
no case should any of the ingredients recommended be cut down below 
the amounts as given for mixture No. 2, and under no consideration 
should any of the species bt* omitted and replaced by what the farmer 
may consider to bc^ cheaper species. It should be remembered always 
that on hill country of the type here dealt with tht‘ cheapest seeds one 
can buy for the secondar>’-growth bum are brown -top, crested dogstail, 
white clover, and, in the third year, Lotus major. I\Tennial rye-grass 
is cheap for the first year, but then Ixicomes rapidly dearer. Danthonia, 
although iiS seed s dear, is absolutely essential for carrying on the 
pasture on poor locations after the third year, and th(‘ writer feels confi- 
dent that as time goes on this seed will turn out infinitely cheap. 

(Jn the warmer country where there is any chance at all of paspalum 
thriving mixture No. 3 should be sown. In districts that are com- 
paratively dry —say, under (K) in. of rain — Lotus major is not at all 
likelj" to succeed, and brown-top t\ill not thriv(‘ very’ well. In this 
ca.se mixture No. 4 is recommended for the secondary- bum. 

The.se mixtures may be regarded as the most economical ones the 
farmer could sow. There are certain other specie.‘> which might be 
added, and where the farmer feels like investing a few shillings more 
per acre (3n his country any one of the following may be added : 
J lb. subterranean clover, ^ lb. Lotus hispidus, 3 lb. Chewings fescue, 
2 oz. yarrow ; and on strong papa or limestone countr}’ i lb. Poa 
pratensis and 41b. cocksfoot. \\"ith any one of these latter s|xx'ie^, 
however, it is a gamble whether the money spent w ill ( ver be recouped. 
In the case of Danthonia pilosa prescribed in any one of the mixtures 
it should be clearly understood that where thi^ grass is already well 
establLshed on the country Ixfing burnt no more of the seed need be 
included in the sowing. 

Time for Burning and Sowing. 

Secondary growth should lx* burnt in the autumn, towards the latter 
end of March for preference, and the seed sown as soon after the burn 
as possible. If it can be sown while the asli is still warm, so much 
the better. In 1925 certain of our experimentJil sowings w’ere made on 
areas burnt in the Ix'ginning of February of that year and not sowm until 
the end of March. Volunteer growth of catsear. Scotch thistle, swwt 
vernal, Yorkshire fog, hawkweed. and suckling-clover was making its 
appearance at the time of sowing. The seed sown established poorly 
and very slowly, so that winter and cold weather came on before the 
seedlings were firmly established. Despite the fact that top-dressing 
of certain of these plots was carried out in the winter following the 
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bum, it was not until the following spring that any appreciable growth 
was made. On areas not top-dressed, burnt early in February and 
sown late in March, the growth has remained poor since the sowing, 
and it is highly doubtful whether more than one-tenth of the seed sown 
paid for its inclusion in the mixture. 

For the more or less temporary elements in the mixture, at least, 
rapid establishment is imperative if the money spent in these is to be 
soundly invested. It seems evident that when one is spending money 
where the chances of loss are exceedingly great the utmost care should 
be taken to apply that money at the most opportune moment. Late 
sowings (after the middle of April) and sowings made on areas burnt 
months before the seeding takes place prejudice the chances of success. 
The seed one applies means money, and to waste money through spend- 
ing at the wrong time is economically criminal. Early autumn burns 
are frequently a success, particularly so in the wet climate of the 
Taranaki back-country, but additional care must be taken to control 
the return of bracken. The writer does not advocate spring burning 
wherever any sowing is to be done, although frequently where one can 
concentrate stock to control the returning bracken success can be 
obtained. When dealing with hard fern, however, the spring burn is 
of no use. Certainlj^ when the fronds are dead, killed by winter frosts, 
it is very tempting to bum this growih off ; but at this time the ground 
is stiU damp and the fire is never sufficiently hot to roast the overground 
rhizomes, and consequently in a couple of years’ time the hard fern is as 
bad as ever. In the late autumn, wrhen the ground is dr}^ a good hot 
fire will kill most of the rhizomes. However, it does seem imperative 
— ^whether an area is burnt in the spring or early autumn — to get the 
seed on right away. 

Burning to control secondary growih where a sufficiently satisfac- 
tory volunteer growth comes away after the burn, so that no further 
seeding is necessary, is a different matter to when sowing is being done. 
Once the necessary volunteers are present — that is, danthonia, paspalum, 
brown-top, or Lotus major established and lingering in the secondary 
growth — the best advice then is to burn whenever any possible chance 
occurs. 

(To be continued.) 


Classification of Hi’s . — The number of pigs m the Dominion at the 1926 
enumeration (including boroughs) was 472,534, an increase of 32,419 on the pre- 
ceding year. The total was made up as follows : Pigs under one year old, 364,9(»2 ; 
breeding-boars one year and over, 12,510 ; breeding -sows one year and over, 
63,702; other pigs, 31,360. 


Area of Orchards, Market Gardens, — ^The official agricultural statistics for 
i 925*-26 give the following particulars of this class of holdings in New Zealand : 
Commercial orchards (bearing. 19,876 acres; not bearing, 1,937 f^cres), 21,8x3 
acres ; private orchards, 5,255 acres ; market gardens (excluding potato^ on 
\ acre and over), 4,599 acres ; nurseries and seed-gardens, 505 acres ; vineyards, 
261 acres. Private orchards, for the purpose of the statistics, consist chiefly of 
small areas the produce of which is consumed principally on the holding, or, 
ii sold, does not aggregate an annual value of £^o. 
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MANURING OF EARLY POTATOES. 

EXPERIMENTS IN AUCKLAND PROVINCE, 1926. 

T, H. Patterson, H.D.A., Instructor m Agriculture, and J. W. Woodcock, N.D.A., 
Assistant Instructor in Agriculture, Auckland. 

The growing of early potatoe.s is a feature of farming in certain 
districts in the Auckland Province. Free-working loams of good 
quality, combined with freedom from damaging frosts, are the natural 
factors favouring success. Though the yield of the early crop is 
comparatively light (from 5 to 6 tons per acre being considered quite 
satisfactory), the manuring is heavy, and the growers claim that very 
liberal manuring pays because of the high prices secured for the 
earliest new " potatoes. Two crops and a crop of “ seed are 
taken in one season from the same ground. The residue of the manure 
from the early crop assists the main crop which follows. 

Official statistics for I925-26 show that an area of 2,900 acres was 
sown in potatoes in the Auckland and North Auckland Land Districts. 
As the information is collected in September of each year this area 
— which only includes areas of i acre or more- -takes in all the crops 
intended for the early market as well as those to be sown for the 
main crop. 

The usual rotation is potatoes after ^ass two or three years old. 
Some of the more progressive growers include a crop like mustard, 
which is ploughed in ; it adds organic matter and assists drainage — a 
consideration of importance in the wet winters. Other cash crops, 
such as onions, mangolds, and carrots, are also grown. 

The very early crops are generally taken, as stated, from favoured 
eUstricts where the soil is a suitable free- working loam, and where 
frosts which do any damage rarely occur. The higher lands (which 
are high-priced) of Franklin County fall into this category-. “ The 
Hill at Pukekohe is best known, and is one of the favoured places 
w^here potatoes are grown for the very" early market, the crop coming 
in sometimes during the first week of September. The earliest con- 
signments arc .sent to Wellington, and even to the South Island, 
where the w'holesale price realized is 4d. to 5d. per pound. When 
the market weakens in the South, which usually occurs about early 
October, the jwtatoes are put on the Auckland market and are sold 
at 2d. to 3d. }:)er pound. W'hen the price goes down to ijd. a pound 
or a little less the growers usually reduce supplies until the price 
advances. Last season 8,000 tons of potatoes were sent from Pukekohe. 
representing £72,000 in value. This season it is estimated that 9,000 
tons will be trucked by 31st March. Other districts which suppl}- 
early potatoes are Kerikeri (Bay of Islands). WTiangarei, Helensville, 
Avondale, the Waitakeres, Onehunga, Mangere, Papatoetoe, Papakura, 
Waiuku, and Taupiri. With a few exceptions, the potatoes are grown 
on volcanic soil. A factor which helps the grower with his early crop 
in these districts is that he has not the competition of growers in the 
South, 

* Figures supplied by Mr. A. E. Lovell. Railway Stationmaster, Pukekohe. 
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The demand for early potatoes is increasing with the increase in 
population, and new districts are coming into the early-potato industry. 
These districts encounter less disease than the older places, and the 
new ground gives a better sample, as the shape comes back because 
of the greater vigour in the tuber. 

Manuring of the early-potato crops in the older districts has 
undergone a great change from thirty years ago, when, and until 
recent years, a ton of bonedust per acre was the usual diessing. The 
increase in price of bonedust, together with the results of experiments 
in manuring, have been the chief factors in altering the manural 
prescription. Thirty years ago, when the early-potato industry was in 
its infancy in the province, bonedust was sold in Auckland at £5 12s. 6d. 
per ton ; in 1914 the price was £8 ; to-day it is about £12. In 1922 
it was higher still — in fact, it was quoted in Auckland at £23 a ton 
after the war, when all manures were scarce. 

High prices directed attention to other fertilizers, such as the 
lower-priced phosphates, including superphosphate and ground raw 
rock. From a record recentlj^ made of twenty-two growers in the 
Pukekohe district it was found that fifteen used a mixture of supei 
and bonedust, two used bonedust alone, and the remainder used 
proprietary manures. The average dressing per acre of growers using 
bonedust and super was 5cwt. of super and ii cwt. of bonedust. An 
average dressing of cwt. of sulphate of potash was used in every 
case. It will be seen that for years bonedust was the only manure 
added, and although its increased price lead to the inclusion of super, 
large quantities of bonedu.st still formed the chief phosphatic drcvssing. 

Scheme of the Experiments. 

The aim of the experiments here recorded, established at Pukekohe, 
Taupiri, and Kerikeri, was to see how far a less costly phosphate could 
economically replace all or part of the bonedust. The mixtures used 
were as follows : — 

Per Acre. 

(i) Bonedust . . . . • • 15 cwt. 

Sulphate of potash . . . . 2 cwt. 

Per Acre. Per Acre. 

(2) Bonedust . . • ^ 7 i cwt. j (3) Superphosphate 7 i cwt. 

Superphosphate (44-46) . . 7^ cwt. | Ephos pho.sphate . . cwt. 

Sulphate of ammonia . * cwt. j Sulphate of ammonia . . 3I cwt. 

Sulphate of potash . . 2 cwt. | Sulphate of potash . . 2 cwt. 

It will be seen that the amounts of phosphatic fertilizers were kept 
constant, but were different in type. In No. 2 mixture half the bone 
dust has been replaced by superphosphate, and in No. 3 all the 
bonedust has been leplaced by a mijeture of super and Ephos. The 
bonedust used was a locally manutactured green-bone product which 
is popular with the growers at Pukekohe ; its analysis was 48-32 per 
cent, tricalcic phosphate, and 4-2 per cent, nitrogen. An equivalent 
amount of nitrogen was substituted where bonedust had been replaced 
by the addition of sulphate of ammonia. The amounts of nitrogen 
and potash were therefore kept constant in all the mixtures. 

Each plot consisted of three rows of potatoes 28 in. apart, and was 
adjacent to a plot of different treatment. This series was continued 
several times across the field. "When dug all the rows were weighed. 
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but only the weight of the middle row of each plot was taken for 
comparison. At all three locations cut sets of the Gamekeeper '' 
variety were used for seed, being planted by hand and ploughed in, 
the manure having previously been weighed out and applied along 
the face of the furrow. 

Trial on Farm of E. J. Campbell^ Pukekohe. 

In this experiment sowing was done on 21st and 22nd June, and 
weighings made on 8th, 9th, and loth November, 1926. The field 
selected for the experiment, although not having sufficient altitude to 
produce the earliest of crops, consists of a good friable volcanic loam 
typical of Pukekohe Hill. It had been in grass for many years, and 
there was a splendid sole previous to ploughing, providing a good 
organic matter for the crop. The importance of this humus 
supply probably had a direct bearing on the result, as will be seen 
later. The rows were 7 chains long, and the series of plots were 
repeated six times across the field, so that each treatment was com- 
pared with another forty-two times wffien weighings were made at 
every chain. 

Observations during Growth - -From the time the plants appeared 
above ground until digging, the super and Ephos plots, and to a lesser 
extent the super and bonedust plots, appeared to ])e ahead of the 
bonedust. This fact was noticed by several observers during the 
growth period. The haulms of the super plots ripened off quicker, 
and it may be safely maintained that the inclusion of super in the 
mixtures has been conducive to an earlier ripening. This is a most 
important consideration in the growing of earlj- potatoes, since a gain 
of two or three days at digging-time may mean the difference of id. 
or more per ])oimd in some st‘asons. 



GENERAL VIEW OF THE KXPKR!MENTAI. PLOTS AT MR. CAMPBLLL'S FARM, 
PUKEKOHE, TAKEN AT TIME OF DIGGING, 
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Basis of Comparisons . — All the rows were dug separately by hand 
and the tubers graded into marketable and small. At that time of 
the year potatoes were quoted at £12 per ton, which is a figure well 
below that ruling in recent years at the same period. In Table 1 and 
subsequent tables no value has been placed on the small unsaleable 
potatoes, since these are usually kept by the diggers. 

The comparisons in all the tables have been worked out by 
“ Student's " statistical method, under which a difference is regarded 
as significant when the chances are 30 to i or more in its favour. 


Table i. — Summary of Results at Pukekohe. 


Type of Phosphate. 

Yield pe 

r Acre. 

Small.* 

Coat of 
Manures 
per Acre. 

Value of 
Increase 
per Acre. 

Profit 
per Acre. 

Difference 
lignificant 
(S.) or non- 
significant 
(N.S.). 

Table. 


Tons cwt. 

Cwt. 

£ 0. d. 

£ s- d. 

£ s. d. 


15 cwt. super and bone- 

6 0-8 

8-75 

9 12 5 




dust 







15 cwt. bonedust 

5 M *4 

7 - so 

10 10 0 




In favour of super and 

12*4 

1-25 

.. 

640 

7 I 7 

S. 

bonedust 







1 5 cwt. super and Ephos 

6 9-0 

' 7-25 

1 8 18 9 


i 


15 cwt. bonedust 

5 13*4 

7-50 

! 10 10 0 

1 




In favour of super and 

I5‘6 

1 


7160 

9 7 3 

S. 

Ephos 

i ; 

1 

1 

1 




15 cwt. super and Ephos 

6 9*0 

! 9*0 

' 8 18 9 




15 cwt. super and bone- 

6 6-8 

92 

i 9 12 5 




dust 







In favour of super and 

j 

! 2-2 


i 

1 I 2 0 

I 15 ^ 

N.S. 

Ephos 



1 ■ 

1 




* Yield of smalt potatoes not treated statistically. 


COMMENTS ON TABLE I. 

(1) Super and Ephos versus bonedust : The substitution of mineral 
phosphates has resulted in an increase of over I5|cwt. of saleable 
potatoes, besides lessening the cost of manuring. Allowing £io as 
the net value per ton after deducting the cost of digging and carting 
{£2 per ton), and adding the difference in the cost of manures, the profit 
derived has amounted to £g ys. 3d. per acre. 

(2) Super and bonedust versus bonedust : Here again the increase 
is appreciable, and the gain by substituting super for half the bone- 
dust amounts to ^7 is. 7d. per acre. 

(3) Super and Ephos versus super and bonedust : When these two 
are compared with one another there is a difference of 22 cwt. in 
favour of super and Ephos, representing a gain of £i 15s. M. per 
acre. This, however, is not significant when taken statistically. 

The cost of manures taken in the above calculations was based 
on the prices ruling at the time of planting. The recent reductions 
in the price of superphosphate would ^ow a still greater gain in 
the superphosphate mixtures. 
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Bonedust still has many adherents by reason of its lasting 
qualities or residual effects. One has often heard it said that “it is so 
good for the grassland afterwards. “ But a pound in the hand is 
probably worth more than two in the ground in these days when the 
slogan of “ quick returns “ is being increasingly applied to agriculture. 
What residual value would compensate for a cash increase of £9 per 
acre as in the case of super and Ephos, or £7 as in the case of super 
and bonedust ? From our experiments in pasture top-dressing at 
Pukekohe it would pay better to spend money on 3 cwt. per acre of 
a suitable phosphate than depend on the residue of bonedust. An 
attempt is being made at Pukekohe and Taupiri to test the residual 
effect of the manures used in these experiments, and the results of 
this investigation will be published at a later date. 

Trial on Farm of A. Wright, Iterikeri. 

The Kerikeri district, Bay of Islands, has only recently been 
connected with the early-potato industry, but the mildness of its 
winter and its freedom from frosts make it ideally suited for that 
purpose as far as climate is concerned. The soil here is volcanic, of 
a pebbly ironstone nature, lighter than the Pukekohe soil, but lacldng 
in humus. The only area available sloped in two directions, and thus 
running the rows across a slope was unavoidable. The field was 
previously in grass, but the turf was very poor, consisting mainly of 
Chewings fescue and danthonia. Consequently there was little addition 
of humus to the soil after ploughing. 

Sowing w^as done on 12th and 13th May, and the crop was dug 
on 4th and 5th October, 1926. The rows were 5 chains long, and the 
series was replicated four times across the field so that twenty 
comparisons could be made. 

Observations during Growth . — ^There was no appreciable differtnee 
between the individud rows at any time, except that those running 
along the foot of the slope looked better, and in fact weighed out 
better, than those at the top, a result obviously due to l^etter fertility. 

Comparisons oj Yield , — All the rows were dug by hand and sorted 
into grade i, grade 2, and small sizes, each grade being weighed 
separately. The price obtained for the first grade was 3d. per pound, 
and for second grade id. per pound, in the Auckland market. 
Particulars of results are set out in Table 2 (next page). 

COMMENTS OK T.ABLE 2. 

Super and bonedust versus bonedust : The combination of super 
and bonedust has at this centre shown its superiority over the other 
mixtures, and has given an increase of more than 10 cwt. over bone- 
dust alone. This increase is valued at £12 los., giving a profit of 
£13 5s. qd. when compared, after allowing £2 per ton for digging 
and £2 los. per ton for carting and freight to Auckland. The manures 
have been valued at the ruling price at planting, plus freight fiom 
Auckland. 

Super and bonedust versus super and Ephos : The difference here 
has been remarkable, and the position as at Pukekohe entirely ro^ ersed. 
The super and bonedust gave an increase of over 19 cwt. of saleable 
potatoes when compared with super and Epho.^^, The profit derived 
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by using the former mixture amounts to 3^22 13s. Qd., a very large 
figure, magnified, no doubt, by the high price obtained for the 
produce. 

Super and Ephos versus bonedust : The bonedust gave an increase 
in grade potatoes of 3 cwt. 81 lb., but this increase was counter- 
balanced by an increase of over 3 cwt. of second grade in favour of the 
super and Ephos. These results, however, are not significant when 
treated statistically, so that no reliance can be placed on them. 

Table 2. — Summary of Results at KerikeH, 

Yield per Acre of Saleable Potatoes. 

First Gradc.l lotal. j Small. 

' ! 

Tonsiwt.lb. Tons; cwt. lb.| Tims cut. lb , Cwt. lb. ' £ s. d. ,( s. d. £ s. tl. 
15 cwt. super and; 4 3 43 i i 28 5 4 71 0 84 10 15 0 

bonedust j 

15 cwt. bonedust 1 3 13 31 i o 84 4 14 3j 5 70 n 11 3 

In favour of super o 10 12 o o 5b o 10 78 i 14 .. 12 10 o 13 5 g 

and bonedust 

■ S N.S S 

15 cwt. bonedust 3 8 25 o 17 77 4 5 102 5 6 11 ir 3 

15 cwt. super and 3 4 56 i i o 4 5 5O 0 o 10 3 g 

Ephos 


In favour of bone- o 3 81 .. o o 46 .. .. , 3 *5 o 2 7 o 

dust 

In favour of .super .. o 3 35 .. o lob 

and Ephos . 

, N S. N.S N.S. 

15 cwt. .super and > 4 3 43 i i 28 5 4 71 6 84 10 15 

bonedust 

15 cwt. super and 1 3 4 56! 11 o| 4 5 56, b o ,10 3 g , 

Ephos ' i 


In favour of super o 18 99 o o 28, o 19 15 o 84 .. 123 3 b 22 13 9 

and bonedust i 

S. I N.S. , S. ^ , 

S, *= Significant difference ; N.S. -* Non significant difference. 


NECESSITY OF ORGANIC MATTER. 

The results at Kerikeri for the past season go to show that super- 
phosphate can replace bonedust to a certain extent, but that under 
similar conditions bonedust cannot wholly be replaced. The explana- 
tion of this probably lies in the poor supply of humus in the Kerikeri 
soil. It has been repeatedly proved in the past that for yield the 
potato crop must have a good supjdy of oi^anic matter to be a 
success. In Great Britain and on the Continent of Europe this 
demand is satisfied by a laig'e application of farmyard manure. Up 
to 15 tons of farmyard manure per acre are appUed, ti^ether with 
artificials. In fact, the conclusions arrived at by Hall after twenty- 
six years of manuring potatoes at Rothamsted are that the best 
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basis for the growth of potatoes is a supply of well-rotted farmyard 
manure. He goes on to state that in the absence of farmyard manure 
it should be replaced by some manure containing organic nitrogen. 
Now, while it is almost impossible in this coimtry to make such an 
application of farmyard manure, the ploughing-in of a green crop or the 
tuming-under of a good grass turf goes a long way towards suppl5dng 
the potato crop with the necessary organic material. 

At Pukekohc this object was attained, and the substitution of 
mineral fertilizers was highly successful. The supply of organic matter 
at Kerikeri was limited, consequently that same success with entirely 
mineral fertilizers has not been forthcoming. 

Trial on Farm of S. V. Bilkey, Taupiri. 

The soil at Taupiri is slightly heavier than the Pukekohc soil, and 
it varies to a certain extent. The area selected was formerly in 
grass, which was not of good quality, being largely composed of the 
twitches, but the soil itself was not lacking in organic matter. 

Sowing was done on 30th June, and the crop was dug on 22nd 
and 23rd November, 1926. The rows were 4 chains long, but the series 
was replicated five times so that twenty comparisons could be made. 

Observations during Growth . — As at Pukekohc, the super and Ephos 
plots went ahead soon after the plants were above ground, but this 
sujwiority was not maintained later in the season. The soil at one 
side of the area was heavier than the rest, and during the winter 
became very sticky. It was noticed when digging the crop that here 
the bonedust gave much better yields. 

Table 3. — Summarv of Results ai Taupiri. 


» Cosi of \arioof 

Typ.> of F’hosphate. _ Mariuifs Iiimasp 

Table. S-eJ. lo.al P-'- ' P- 'ere P-' Acre. 



i 

Tonscwi. lb. 

’Tons cut. Ib. 

Tons cwt. lb. 

t 

s. 

d / 

^ d 

i 


d. 

15 cwt. super and bonedust 

4 

S 4^^ 

1 

1 1 0 

5 IQ 4 Q 


12 

.5 




I ewt. l)onedust 

4 

3 43 

, 1 

() 0 

.5 Q 43 

10 

10 

0 





In favour of super and 

0 

5 <* 

0 

5 0 

0 10 1) 




0 8 

0 

18 

5 

Ixjnedust 


N.S 


N.S 

N S. 








15 cwt. super and Ephos 

4 

lO 2 

I 

Q 08 

0 5 70 

8 

18 






15 cwt. bonedust 

4 

12 56 

! I 

0 30 

5 18 86 

10 

10 

0 





In favour of .super and 

0 

3 

: 0 

3 3 « 

0 i) 9t) 



4 

3 

5 

13 

t> 

Ephos 


N.S. 

j 

N.S. 

N S. 








1 5 cwt. suixT and bone- 

4 

8 49 

1 

10 40 

3 18 80 

9 

12 

5 





dust 












1 5 cwt. super and Ephos 

i 4 

K> 2 

I 

9 08 

c 

.8 

t8 

0 





In favour of super and 

i ^ 

7 05 


^ , * 

0 0 1)3 ' 



4 

1 II 

4 

^5 

7 

Ephos 

In favour of super and 

1 

0 

0 84 










bonedust 

! 

1 

1 

N.S. 


NS. 

i 

N.S. 

i 









S. “ Significant difference ; N S =*= Non-sigmficant difference. 
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COMMENTS ON TABLE 3, 

The odds here are not great enough to be regarded as significant, 
on account of the soil-variation, but the results go to shbw that both 
super and bonedust and super and Ephos tend to give better results 
than bonedust alone. 


General Conclusions. 

While it is rather risky to generalize from too few data, some 
important points stand out from the results secured so far. It must 
be remembered that as the tilth of the soil plays so important a part 
with potatoes the response to manures will vary very greatly with the 
thoroughness or otherwise of cultivation. 

(1) Bonedust can be replaced partly and in some cases wholly by 
mineral phosphates. 

(2) The inclusion of superphosphate in the mixture has in practically 
every case resulted in an increased yield, besides lessening the cost of 
the manure. Early ripening has also been encouraged. 

(3) Where there is a good supply of humus in the soil it is probable 
that the use of bonedust can be dispensed with altogether, and a 
mixture of mineral phosphates such as super and Ephos substituted. 

(4) The residual effects of bonedust are far outweighed by the 
increased return where super is used. In some cases this profit has 
amounted to more than the cost of the manure used. What effect the 
residues will have on the succeeding crop of potatoes will be probably 
seen later. 

(5) These results were obtained in a season when the rainfall was 
about the average. There is every reason to suppose that in a drier 
season the odds would still further favour the water-soluble super- 
phosphate. 

(6) The results of these experiments suggest further investigations. 

Questions which should be answered by field trial are : (a) How far 
can super profitably replace slower-acting pho.sphate.s like bonedust 
and rock phosphates ? (6) Can the total amount of manure used per 

acre be economically reduced ? 


We offer the growers, Messrs. B. V. Bilkey, E. J. Campbell, and 
A. Wright, our thanks for their co-operation in securing the results 
recorded. We thank Mr. A. E. Lovell, Stationmaster, Pukekohe, for 
information freely given. We also acknowledge the help rendered by 
our colleagues in the Fields Division. 


Tenures of Land-holdings . — The official agricultural statistics give the following 
particulars concerning the tenures of occupied land in New Zealand for 1926 t 
Freehold (including land held on deferred payment). 20,451,217 acres ; Crown 
leases and licenses, 19,007,447 acres ; leases from private individuals or public bodies, 
2,549,538 acres; leases from Maoris, 1,598,482 acres; unspecified, 145 acres. 
Freehold land formed 46*90 per cent, of the total area occupied in 1926, as 
compared with 47 06 per cent, in the preceding year. 
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TESTING OF PUREBRED DAIRY COWS. 

REVIEW OF THE NEW ZEALAND CERTIFICATE-OF-RECORD 

SYSTEM IN 1926. 


W. M. Singleton, Director of the Dairy Division, Wellington. 

The support accorded to our certificate-of-rccord testing organization 
during the calendar year 1926 has been somewhat disappointing. The 
zenith of the testing was attained in 1924, during which year 933 pun - 
bred cows and heifers were granted certificates. For 1925 this nurnbc r 
decrea.sed to 800, while for the period under review— the calendar year 
1926— only 576 yields were authenticated and certificates of record 
issued. The fact that the number of cows at present undergoing test 
is less than for the corresponding period a year ago would suggest that 
another season must pass before we can look for stronger support of 
this important branch of the Dairy Division’s activities. 

Many reasons for this depression have been advanced, but, wliile 
there are doubtless several contributing factors, the major cause can 
probably be* found in the general economic stringenev existing of late, 
which has made* it difficult for many breeders to provide the extra care* 
and feed that cows undergoing C.O.R. test generallj^ require. 

A few breeders have complained of th(' amount of the testing fee. 
while others have referred to the drop in the average sale prici* of 
purebred dairy cattle. When selling-prict‘s fell so appreciably man\’ 
breed.‘rs began to doubt whether C.O.R. testing was worth the trouble 
and expense. Breeders should not lose sight of the fact, however, that 
even with purebrcd-dairy-cattle prices at their lowest the difference in 
value between tested and untested strains is sufficient to more than 
recompense the cost and labour of testing. Another reason — and 
|X)ssibly a potent influence — is that for some vears C.O.R. testing has 
i)t?en entered into by some brt*eders as a kind of record-breaking com- 
jxdition, and as time goes on higher records for class and breed leader- 
ships become increasingly difficult to attain. The effect of this phase 
is a very far-reaching one. The ordinary breeder with an average herd, 
and average capital to expend on the handling of his herd, is more or 
less debarred from the outset, and the larger breeder restricts his test 
team to a few specially selected individuals u}x)n which every rare and 
much exfxnse is bestowed. On the other lumd, smaller breeders — that 
is to say, ordinary farmer breeders — should bt* encouraged by tht' 
fact that many of our best records havT been made by them. And 
aU breeders should remember that construction is more desirable than 
com|)etition, and in this time of stress each must work for the ultimate 
good of all. 

Some idea of the progress made in butterfat production under the 
C.O.R. system may be gained by comparing our summary for 1913 
with that for 1926. The table which follows indicates the improvement 
in average production, class by class, of the certificated cows of the 
two most heavily represtSTited breeds, the Friesians and the Jerseys. 
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Class. 

j Average Yield for 19x3 

1 Season. 

Average Yield for 1926 
Season. 

Increase in 
Average 
Yield for 1936. 

; Number of 
Cows. 

Hutterfat. 

Number of 
Cows. 

Butterfat. 



Jerseys. 






Ib. 


lb. 

lb. 

Two-year 

.. j 19 

32514 

237 

411-58 

86*44 

Three-year . . 

.. 1 17 

379-61 

61 

491-43 

111*82 

Four-year . , 

. . ! II 

391-65 

33 

527*11 

135-46 

Mature 

. . ! 20 

413*42 

97 

543*13 

129 71 



Friestans, 




Two-year 


33667 

54 

i 423-38 

86*71 

Three-year . . 

M 

415-70 1 

17 

497-25 

81-55 

Four-year . . 

4 

379-84 1 

II 

585-59 

* 205*75 

Mature 

17 

, . i 

431-90 ! 

28 

549-41 

117*51 

The question of individual records 

> is less 

important, though 


interesting. Appended is a comparison of the yields of the class- 
leaders in 1913 with those of 1926. Only the Jersey and Friesian 
breeds can be included, these being the only two breeds participating 
in 1912-^13, the first year of the C.O.K. system. It may also be 
mentioned that at the outset only four classes were recognized, and 
the present classification has therefore been adjusted to permit of a 
convenient comparison. The figures are as follows 


Class. 

Yield of Butterfat 

Yu Id of Butterfat 

Increase in Highest 
YieM of Butter- 

1 lu 1913. ' 

1 ' 

fersevs. 

in 1926. 

fat for Class. 


lb. 

lb. 

lb. 

Two-year 

524*29 

708*46 

! 244 17 

Tliree-year . . 

451*68 

90501 

! 453-33 

Four-year 

430-71 

780-32 

349-61 

Mature 

514*92 

Fries tans. 

1,056-40 ] 

541-48 

Two-year 

430-82 

805-77 

374-95 

Three-year . . 

044-54 

863-51 

218-97 

Four-year 

434-58 

939-78 

505-10 

Mature 

659-31 

1.145-^4 

485-93 


So far as the testing fee is concerned, one or two points may be* 
briefly emphasized. The Dairy Division endeavours to combine the 
utmost efficiency with the utmost economj'. Men of high calibre are 
appointed as testers under the C.O.R. system, and consequently these 
officers must be paid a higher salary than are testers in some other 
countries where the testing is carried out by juniors or college students. 
In order to keep down costs several of our testing officers add to the 
Department s revenue by conducting association nerd-testing between 
their hours of checking the yield of purebred cows on C.O.R. test. 
Despite this fact the Department contributes about two-thirds of the 
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cost of carrying out the C.O.R. work. In addition, the various breeders' 
associations with whom we co-operate in conducting the testing provide 
liberal assistance by way of subsidies and awards, which still further 
decreases the breeders' share of the cost. Only the highest possible 
standard of authenticity is desirable, and the necessary service required 
to assure such authenticity cannot be run at low expenditure. C.O.R. 
records stand for all time, and permanent records are essential to 
purebred breeding operations. Until the number of cows per breeder 
is increased the testing fees cannot be lowered by the Department 
without further entrenching on the Consolidated P'und. Breeders can 
assist the State, the country, and themselves by increasing the size of 
their test teams. The average number of cows tested per breeder is 
at present about three and one-third. By increasing this number 
breeders can materially reduce the cost per record. 

The period through which New Zealand breeders are now passing 
is much the same as that of those larger countries where similar testing 
work is carried on more extensively. Notably in the United States of 
America and in Canada the purebred-cattle business appears to have 
pas.sed the nadir of its depression and is now on the ascendant. It 
is hoped that th(‘ depression in New Zealand will not he of longer 
<hiration than was the case in those countries. 

CLRriFICATtS ISSUED. 

The total inimlx^r of purebred dairy cows which have gained hrst- 
class certificates of record has now' passed the five thousand mark, the 
exact figure at the end of iqzf) being 5,329. During the past year 
certificate's were issued to 49S cow's on first performance, and to 78 
cows on second or subsequent performances, the total bc'ing 576 
certificates. The following table supplies details, the corresponding 
figun's for 1925 Ixnng also gi\'en for purposes of comparison : 


Breed 

Ordinary. 

192 1». 

Repeat. 

Total 

< Ordinary 

I'l2S 

Repe.»t. j 

Total 

Jersey 

. 37*2 


4 j 8 

.501 

98 

599 

Friesian 

i 

It) 

I 10 

' ^7 

40 

147 

Milking Shorthorn . . 

1 0 


12 

*24 

() 

3«5 

Ayrshire . . 

15 

I 

It) 

20 

3 . 

23 

Red Poll . . 

8 

- 

10 

t) 

I 

7 

TotaK 

1 49 « 


57"* 

() 3 S 

148 

806 


* Represeiitmg 575 cow^, one cow having quaiihed for two cerJiticaifs wifhm the year. 


Second-class Certificaies , — During 1926, second-class ct'rtilicates were 
issued for twenty-three Jerseys, eight Friesians, and one Milking Short- 
horn. Grouping the cows of each particular breed into one class, the 
twenty- three Jersey records averaged 421*27 Ib. butterfat, and the eight 
Friesians 518*47 lb. The Milking Shorthorn, a mature cow, yielded 
4891b, butterfat. The proportion of second-class certificates to 
f^st-class certificates of record continues to represent a neglible per- 
centage, which suggests that breeders are doing all possibk' to ha\'e 
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their cows calve in time for a first-class C.O.R. Concerning this 
point of subsequent calving, it may be interesting to mention that for 
cows gaining first-class certificates of record the average number of 
between calving for commencement of test and calving subsequent to 
test for cows gaining certificates in 1926 was 391 days. For cows 
qualifying for second-class certificates in the same year the average 
period was 470 days. Readers will doubtless be conversant with the 
fact that our C.O.R. rules governing calving provide that for a first- 
class certificate of record the period between calving foi commencement 
of test and calmg subsequent to test shall not exceed 455 days (fifteen 
months), while for a second-class certificate of record the period is 
extended to 485 days (sixteen months). 


JERSEYS. 

Class-leaders. 

The year under review brought two changes in Jersej* class- 
leaders, and in each of these cases the previous highest record for the 
class was raised by an appreciable amount. Mr. P. J. Petersen's Iv^ou- 
dale Golden Rainbow, which gained a certificate for 768*46 lb. butterfat, 
displaced Mr. W. J, ( hynoweth s Marshland s Stylish Princess for the 
senior two-year-old leadership by 52*71 lb. The three-year-old Loo's 
Queen (Mr. A. Christie), with 797*32 lb. fat, gave way to Ivondale 
Golden Lass, with 905*01 lb., a difference of no less than 107*69 lb. 
This cow, which was also bred and tested by Mr. P. J. Peterstn, is now 
owned by Mr. A. E. Watkin, of Takanini, and Ivondale Ciolden Rainbow 
by Mr. Truby King, Stratford. 

The Jersey class-leaders now stand as follows : - 


Name of Cow and Class. Tested by 


<2 £ 


Age at , g 

start of « S« 
T«t. ‘-a? 


Yield for Season. 




Days.! Milk. 

t 


Fat. 


Junior Two-yeat*old. , jVrs.dys.: 

Keston Flower . . G. E. Yelcbich, Waiuku j i 359I 

» i I 

Senior Two-year -old. j | 

Ivondale Golden Rain* P. J. Petersen, Wat tara | 2 31 ii 
bow j I 

^ I 

Three-year-old. 1 

Ivondale Golden Lass , P. J. Petersen, Waitara 3 3r2 


lb. 

240*5 305 


2 7 1 •(>! 


3^5 


3 o«-2 


365 


Four-year-old. 

St. Lamb^'s Bell . . > A. J. Smith, Cardiff . . 
M ature. 

Holly Oak’s Annie . . W. T. Williams, Pttke- 
bou 


4 2831 


5 9 


34*-«l 


3500! 


365. 

385! 


Il>. lb. 

1 1,4, 2 2 604 28 

! 

I 

I2.962-2j 708-46 

I4,434-8|«)05-oi 
« 4.4^3- »! 780-32 


Jersey Class-averages, 

The average C.O.R. Jersey for 1926 produced 461-68 lb. butterfat, 
which, compared with 1925 at 458-91 Iby shows an increase of 277 lb. 
The length of average lactation — 346 days — remains the same for both 
years. Of the 428 Jerseys certificated last year no less than 186, or about 
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43 J per cent, of the total, are in the class for cows calving for com- 
mencement of test at the age of 2 years 92 days or under — that is, the 
junior two-year-old. A perusal of the table of class-averages will show 
that for this breed every class except the senior two-year-old shows a 
creditable increase over the class - average for the preceding twelve 
months. The senior two-year-olds dropped slightly by 2-42 lb. butter- 
fat. Some 428 certificates were awarded to Jersey cows, as compared 
with 599 for 1925. 

The class-averages for 1926 and 1925 are given in the following 
table : — 



i 

Average Yield for Season. 


Class. 

Number of . 




Cows. i 






Days in Milk. 

Milk. 

Fat. 


1926. 


lb. 

lb. 

J unior two-year-old 

186 1 

347 

7,128-7 

399*62 

Senior two-year-old 

5 * ! 

340 

8.059-6 

455*22 

Three-year-old 

61 ; 

345 

8.784-8 

491*43 

Four-year-old 

33 i 

347 

9,405*9 

527-11 

Mature 

97 

3.50 

9.794*1 

543*13 


1925. 




J unior two- year-old . . j 

237 

344 

7.132*1 

395*71 

Senior two-year- old . . i 

59 

347 ; 

8,154-6 

457*64 

Three-year-old . . . . 

79 

34 ^ 

8.6347 

480-85 

Four-year-old 

47 

352 

9.484*4 

523*82 

Mature 

177 

345 

9.501-6 

516*94 


The following table shows the averages, class by class, of all certifi- 
cates issued to Jersey cows since the commencement of the C.O.R. 
system in 1912 : — 


Class. 

Number of 

Average ^’leld for Season 

CerUficates. 

Da vs in Milk J 

Milk 

Butterfat. 


j 

' 

lb. 

lb. 

Junior two-vear-old 

1.570 

345 

6,918-1 

385-So 

Senior two-year-old 

444 

344 

7 , 668-6 

430-67 

Three-year-old . . . . 

636 

342 

8.298-1 

' 41^*97 

Four-year-old . . . . i 

388 

344 

8 , 703-8 

' 425*35 

Mature . . . . . . ; 

1 .052 

345 

9.276-1 

' 507*15 

All 

4 , 090 ^ 

344 

7.995*^ 

443*22 


Jersey C.O.R. Bulls. 

As breeders will bt' aware, a bull is entitled to be called a certificate- 
of -record bull when he has sired four certificate-of -record daughters, 
each daughter being from a different dam. In addition, the Jersey 
Breeders' Association recognizes a sjxjcial class for what it terms cham- 
pion butterfat buDs. A champion butterfat bull is one which has at 
least five C.O.R. daughters from different dams, each daughter having 
doubled its minimum butterfat requirement for certificate. Up to the 


ta— At. iourstl. 
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end of zq26 some 247 Jersey bulk had qualified for the C.O.R. list, while 
ten of these were eligible for inclusion in the champion class. In the 
appended list champion butterfat bulls are marked f. On account of 
the dimensions which our C.O.R. bull lists have now attained it has 
been found necessary to abandon the publication of the full list each 
year, and to give instead only those C.O.R. bulls which have added to 
their number of C.O.R. daughters during the year, or have during that 
period newly qualified for the class. The list is as follows : — 

Key to numbers opposite nnmes: First numbei>->first'Olass C.O.R. daughters; second number — 
ditto, qualified on subsequent performances: third number — second-*cIaM C.O.R. daughters; fourth 
Qumber»-total of preceding three numbers. Bulls marked * qualified for C.O.R. list in 1936. 


Grannie's ICnightf 

50 

9 

3 

02 

Te Rapa Lad 

25 

2 

0 

27 

Viola's Golden Laddie . . 

21 

9 

1 

28 

Neathead's Majesty 

t 8 

5 

2 

25 

v.c.t 

18 

3 

0 

21 

Belvedere Bilberry's I-ast 

17 

I 

0 

18 

Soumise Tomf 

16 

2 

2 

20 

Waipiko Masterpiece f . . 

16 

3 

I 

20 

The General . . 

15 

6 

2 

23 

Sunflower's Perseus f 

15 

4 

0 

19 

Meadowvale Conqueror 

15 

2 

0 

17 

Bilberry's Twylishf 

15 

I 

2 

18 

The Owl’s Victor 

15 

0 

2 

T 7 

Hawkcsbury Emp^or . , 
Bilberry’s Goddington . . 

M 

5 

0 

19 

M 

3 

0 

17 

Renown of Meadowbrook 

14 

3 

0 

*7 

Bridge View's Magnet . . 

13 

0 

0 

13 

Pecuarius 

13 

0 

0 

13 

Owler of Puketapuf 

12 

0 

2 

M 

Rainbow's Kingf 

II 

3 

I 

*5 

Maid’s General 

II 

2 

r 

14 

Eileen's Fox . . 

10 

2 

0 

12 

Charm's Lord 
Meadowvale funeral 

10 

I 

I 

12 

Daisy 

TO 

0 

I 

11 

Brampton Merry Boy , . 
Masterpiece of Meadow- 

10 

0 

0 

10 

brook 

10 

0 

0 

10 

Distinction’s Tw'ylish . . 

9 

0 

I 

10 

Fox's Double.. 

9 

0 

0 

9 

Woodstock Golden Lad 

8 

I 

1 

10 

Shamrock of Beachlands 
Grannie’s Campanile Sul- 

8 

1 

0 

9 

tan 

Belvedere Silver Trum- 

8 

I 

0 

9 

peter 

8 

0 

0 

8 ! 

Waipiko Leonard 

8 

0 

0 

8 

Miro Meadows Maori Boy 

7 

3 

0 

10 


Ivondale's Rainbow 

7 

2 

0 

9 

.Avoca's Protection 

7 

1 

0 

8 

Rita’s Molina . . 

7 

I 

0 

8 

Golden Swan’s Lad 

7 

1 

0 

8 

Napper 

7 

0 

0 

7 

Miro Meadows Glaxo . . 

7 

0 

0 

7 

Una’s Nobility 

7 

0 

0 

7 

Aster's Golden Lad 

b 

2 

0 

8 

Beachlands King Pin . . 

U 

2 

0 

8 

Belvedere Sun King 


I 

0 

7 

Golden Reef* . . 

0 

I 

0 

7 

K See 7th 

0 

0 

2 

8 

Bt^echlands Field Marshall 

6 

0 

0 

6 

Iliaeus* 

6 

0 

0 

(> 

Marshlands Masterpiece* 

0 

0 

0 

0 

Molly’s Lad . . 


0 

0 

(> 

Miro Meadows Toby 

6 

0 

Q 

6 

Majesty's Eminent* 

h 

0 

0 

0 

Ravenswood Model 

0 

0 

0 

0 

Vulpes of Bull’s 

h 

0 

0 

6 

Willow brook J.-ord* 

h 

0 

0 

h 

Middlewood's Eminent. . 

5 

2 

I 

8 

Tiki's Twylish* 

5 

2 

I 

8 

Beachlands Leo 

5 

0 

0 

5 

Capsicum's Maple 

5 

0 

0 

5 

Miro Meadows A I.* 

5 

0 

0 

5 

Noble Warder 

5 

0 

0 

5 

Queen's Glory Lad 

5 

0 

0 

5 

Fox’s Ring'*^ . 

4 

0 

I 

5 

Maid's Kgvptian Ckmeral* 

4 

0 

I 

5 

Froth* ' . . 

Hawkesburv Golden 

4 

0 

0 

4 

Light* ' . . 

4 

0 

0 

4 

Magnet’s Glory* 

4 

0 

0 

4 

Monarchist* . . 

4 

0 

0 

4 

Orange Dale Draconis* 

4 

0 

0 

4 

St. Aubin's (iolden Lad* 

4 

0 

0 

4 

Willow BrfK)k Admiral* 

4 

0 

0 

4 


FIUE31AMS. 

Class - leaders. 

It is now three years since the list of Friesian class - leaders 
experienced any changes. While several good yields have been authen- 
ticated during the past calendar year none has been sufficiently high 
to supplant the existing class-record. Only quite exceptional cows can 
hope to do that, so that further changes will doubtless be slower in 
coming than in the early years of C.O.R. testing. In order to preserve 
the completeness of this review the list is here repeated. 
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Age at 

-•ss 

Yield for Season 

Name of Cow and Class. 

Tested by 

Start of 

« &(d 

— 

, — 



Test. 

O'! 

Days. 

Milk. ; Fat. 

Junior Two-year-old. 


Yrs.dys 

lb. 


i 

lb. ; lb. 

Monavale Queen Bess 

T. H. Richards, Cardiff 

2 16 

242*1 

365 

20,501 I, 740*50 

( 

Senior Two-year-old. 






Netherland Princess 4tl) 

John Donald, Westmere 

2 341 

274-6 

365 

19,621 6j 80577 

Junior Three-year-old. 





! 

Monavaie Queen Bess 

T. H. Richards, Cardiff 

3 56' 282 6 

3<>5 

21,609-3; 8oo*i8 

Senior Three-year-old. 





i 

Manor Beets Daughter 

C. A. Hopping, Palmers- 

3 29^1 306-^ 

365 |' 8 , 733 - 9 , 863-51 

2nd of Ashlynn 

ton North 



i 1 

i 

Junior Four-year-old. 





; 

vilest mere Princess 

John Donald. Westmere 

4 156,3291 

365,24.1990: 939*78 

Pietertje 

! 




i 

Senior Fouf -year-old. 

1 

1 





Bainfield 27th 

1 C* H. Potter, Pukerau 

1 

4 351 348 6 

365123.203 3 910 74 

Mature. 

1 

; 

I 





A 1 c a r t r a Clothilde 

Vemon Marx, Manga- 

7 355 350 0 

365131,312-511,145 24 

Pietje 

! toki 






I ries ia n Cl ass-ave rages . 

()f the seven classes into which the Friesian breed is subdivided four 
show increases for 1926 as compared with 1925, while three have not 
maintained the average production of the preceding year. As is the 
case with the Jersey breed, the junior two-year-old class is numerically 
the strongest, and in the Friesian breed this class represented almost 
40 per cent, of the total certificates issued for the year. In total 
numbers no certificates were issued to Friesians in 1926, as against 
147 in 1925. In the latter year the average C.O.R. Friesian was credited 
with 499*93 lb. butterfat, while for 1926 this has decreased to 483-10 lb. 
fat. In considering this decrease, however, we must not lose sight of the 
fact that many of the classes are sparsel}^ represented, and individual 
performances, "therefore, have a marked influence on the breed average. 
The figures for 1926 and 1925 are as follows 


Average Yield for Seasoa 


Qass. 

, Number of 
Cows. 

— 





Days in Milk. 

Milk. 

Fat. 


1926 


lb. 

lb. 

Junior two-year-old 

43 

331 

11.4797 

1 405-80 

Senior two-year-old 

.. 1 II 

35 ^' 

14 o80*2 

492*10 

Junior three -year-old 

: Q , 

357 

12.727-7 

458*16 

Senior three-year-old 

.. i 8 

33 T 

14 . 1 14I 

54122 

Junior four-year-old 

Senior four-year-old 


348 

348 

17.144-2 

17.062-3 

598-87 

562-36 

Mature 

: 28 ! 

348 

i 5 . 7 -’ 3'4 

549*41 
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FRIESIAN CLASS^AVBRAGBS — COnHnued* 


Class. 


Number of 
Cows. 


Average Yield for Season. 




Days in MUk. 

Milk. 

Fat. 




1925 




lb. 

lb. 

Junior two-year-old 



44 


349 

1 

12,094*8 

428*09 

Senior two-year-old 



13 


357 

I 

12,565*3 

442*42 

Junior three-year-old 



13 


319 

i 

1 

12,048*5 

436*60 

Senior three-year-old 





328 

! 

1 

*3.358-8 

492*47 

Junior four-year-old 

1 


5 


336 


15.458-6 

548 46 

Senior four-year-old 

.. 1 


8 1 


352 

1 

16,301-8 

581-85 

Mature 

•• 1 


53 i 


332 

1 

16,559-3 

573-82 


i 


The following table shows the averages, class by class, of all 
certificates issued for Friesian cows since the commencement of C.O.R. 
testing in 1912 : — 


Class. 

Number of 
CertificatM. 

Average Yield for Season. 

Days in Milk. | Milk. j 

Fat. 

Junior two-year-old 

416 

345 

lb. 1 

I *.232-4 ; 

lb. 

398-86 

Senior two-year-old 

190 

347 

12,238-9 

433*23 

Junior three-year-old 

146 

34 * 

13.0717 

459*73 

Senior three-year-old 

143 

339 

13.639-3 

486-07 

Junior four-year-old 

92 

342 

14.581*7 

514-91 

Senior four-year-old 

86 

347 

15.658*5 ’ 

542 07 

Mature . . . . . . 

416 

339 

15.391*1 

537*93 

All .. 

1.489 

343 j 

13 . 397*4 i 

471-89 


Friesian C.O.R, Bulls 

The Friesian C.O.R. bulls now total eighty - eight, and of these 
sixteen are eligible for inclusion in the present summary. Three new 
names were added during the year. The list is as follows : — 


Kev to numbers opposite names : Firit nuinber-^first'clast C.O.R. daughtcn ; tecood~-ditto. 
quafiftea on subsequent performances ; third'— second'class C.O.R. daughters ; fourth— total of preceding 
three numbers. Bulls marked * qualified for C.O.R. list in 1926. 


Rosevale Komdyke 


Sylvia Posch 

15 

11 

2 

28 

Rosevale King Sylvia . . 

13 

3 

3 

19 

King Laddie . . 

8 

2 

I 

II 

Black and White King 

of Ashlynn . . 

8 

0 

I 

9 

Felix de Kol of MonavaJe 

7 

2 

0 

9 

Dominion Woodcrest 

Beets 

7 

0 

0 

7 

Ensign Pontiac Valdessa 

Fayne* 

7 

0 

0 

7 


Salma Torohunga No. 1 7007 

Woodcrest Pontiac 
Alcartra . . ..621 o 

Dominion de Kol Domino 620 8 

Dominion Woodcrest 
King Segis of Rock ..600 6 

Brooklands Waihi Segis 510 6 

Bonheur King* ..510 6 

Rosevale Plus Triumph 510 6 

Rex Paxton of Monavale* 500 5 

Best of Tikorangi* ..400 4 
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AYRSHIRES. 


Class - leaders. 

The past year saw several good Ayrshire certificates gained, but 
failed to bring any changes to the class-leaderships of the breed. The 
list as it stood at the end ol 1925 is accordingly reprinted, as follows : — 


Name ot Cow and Class. 


Tested by 


Age at 
Start 
ol Test. 


"O I 

Vii Yield for Season, 
uu 

{Jo Days.! Milk. Fat 


Two-year-old. .Yrs.dys. lb. | lb. ib. 

Fair Maid of Green ' W Moore, Homebush i 2 27 243 2' 365 12,281-3 673*56 

bank 


3 312 3o8*2i 365 12,334-2 


57409 


Three-year-old. 

Ivanhoe Stylish Daisy A. M. Weir. Menzies 
Ferry 

Four-year-old. 

Ivanhoe Fancy . . A. M. Weir, Menzies 
Ferry 

Mature. 

Glencairn Brownie . . Montgomerie, Kau- 8 360 350 0 365 15.579 4 728 05 
whata ‘ 


4 308 344-3I 365' I4»207-7, 713-93 


Ayrshire Class-averages. 


The Ayrshire breed occupies a similar position to that of the other 
C.O.R. breeds in that it was represented to a lesser extent in 1926 than 
in the preceding year. The number of certificates issued was sixteen 
for 1926 and twenty-three for 1925. The average jield also showed a 
falling-off, principally due to the influence of the 1926 two-year-olds, 
whose production was considerably below the usual average in that class 
of the breed. The mature class included some very fine records — one 
at 695 lb., one at 678 lb., and another at 586 lb. butterfat — but these 
were not enough to bring the average up to that of 1925. The 1926 
breed average was 440-31 lb. butterfat, and that for 1925 some 73 Ib. 
higher. The cla.ss-averages for 1926, together with those for the pre- 
ceding year, are as follows : - 


Average Yield for Season. 


Liass 

Cows. 






Days in Milk 

Milk. 

Fat. 


1926. 


lb. 

Ib. 

Two-year-old 

3 

339 

6.454'i 

274-22 

Three-year-old 

1 1 

333 

7.807-7 : 

37173 

Four-year-old 

2 1 

3<>5 

11.420-2 , 

405-22 

Mature 

. . lO 

360 

13,125^0 i 

504-01 


1925. 




Two-year-old 

*• ; 5 i 

3 t >5 

1 2,298-0 

51254 

Three-year-old 

. . 2 ! 

341 

9,102-6 

354-84 

Four-year-old 

3 I 

345 

14.043-4 1 

54924 

Mature 

' 13 I 

i 

348 

12 . 743-0 1 

529-69 
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The following table shows the averages, class by class, of all 
certificates issued to Ayrshire cows since the commencement of C.O.R. 
testing in 1912 : — 


i 

Class. 1 

Number of 

Average Yield for Season. 

Certificates. 

i 

Pays in Milk. 

1 Milk. 

I Fat. 

Two-year-old 

Three-year-old 

Four-year-old 

Mature 

43 

M \ 

85 1 

343 i 
347 i 
349 

349 

lb. 

8,769-9 
9,813-4 1 

11.320-4 
11,808-5 

Ib. 

35815 

400*85 

458*42 

484-62 

All .. 

176 1 

1 

I 347 

10,701-6 

437-74 


Ayrshire C.O.R. Bulls, 

Six Ayrshire bulls are again qualified for the C.O.R. bull list, the 
number being unaltered since last year's review. Only one bull. 
Hindsward Jimmie of Townhead, has added to his number of C.O.R. 
daughters during the year, his figures being 13-1--0-14. 

MILKING SHORTHORNS. 

Class-leaders, 

One change has taken place in the Milking Shorthorn class-leader- 
ships, this falling in the senior two-year-olds. Mereside Gem, with 
461*52 lb. butterfat, and tested by Mr. W. Bowis, Doyleston, gives way 
to Messrs. Ranstead Bros.' Matangi Quality 5th, with 542*^ lb. It 
will be noted that of the seven classes recognized by the Milking Short- 
horn Association six leaderships are held by cows bred and tested by 
Messrs. Ranstead Bros., of Matangi — a remarkable acliievement. The 
list is as follows : — 


Name of Cow and Class. 

r 

Tested by 

1 ’ -d . ’ 

VS YWdJorSeawo. 

Start 1 C ( - 

*^^®**'j 5-2 :I>ays-j Milk, Fat. 

Junior Two-year-old. 
Matangi Quality 4th 


Yrs.dys. 

i lb. 


1 

Ib. 

t 

1 lb. 

Ranstead Bros., Ma- 
tangi 

; 2 109 

251*4 

365 

> 4 . 57*-8 

5 ‘JI -89 

Senior Two-year-old. 







Matangi Quality 5 th 

Ranstead Bros., Ma- j 
tangi { 

2 204| 

2609 

3 f >5 

w.75i-8 

542*66 

Junior Three-year^d. 

1 

i 


i 



Matangi Quality 4th 

Senior Three-year-old. 

Ranstead Bros., Ma- 1 
i tangi ' 

1 1 

3 153 

292-3 

363 

16,281-4 

678*0* 

Matangi Ruth 2nd . . 

Junior Four-year-old. 

Ranstead Bros., Ma- ; 
tangi ; 

1 1 

3 304 

307-4 

365 

14.032-7 

747 * 8 I> 

^tangi Nancy and 

! Ranstead Bros., Ma- 
tangi 

4 3 

313*8 

365 

15.591*6 

6082S 

Senior Four-year-old. 




1 


Matangi Ruth and . . 

Ranstead Bros., Ma- 
tangi 

4 355 

349*0 

340 

11,670-3 

644*90 

Mature, 







Glenthorpe Lady 

A. J. Melville, Bucidand 

Mature 

350*0 

365 

20,136*2 

856*85 
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Milking Shorthorn Class-averages. 

During the year under review twelve certificates were issued to 
Milking Shorthorn cows, as compared with thirty certificates for 1925. 
The average jneld of the tweh'e cows certificated last year was 508-89 lb, 
butterfat, which is some 30 lb. above the 1925 average of 478*38 lb. 
Here, again, the influence of individual records is considerable, five of 
the seven classes having only one representative each. The class- 
averages for the Milking Shorthorn breed for the past two years are as 
follows : — 


Average Yield for Season. 

Days in Milk ' Milk. Fat 


Junior two-year-old 


I 92 h 

3 

34 ^ 

lb. 

1 10.448*8 

lb. 

435*19 

Senior two -year-old 


1 

3 h 5 

• 11 , 75 * 2*8 

542*66 

Junior three-year-old 



300 

i 8 , 978*2 

Ihi *77 

Senior three-year-old 



3(>5 

* I 3 « 954 *h 

688*75 

Junior lour- year-old 


I 

3 hi 

ro, 142*8 

402*19 

Senior four-ycar-old 


I 

3<^5 

14.8500 

635*91 

Mature 


4 

337 

13.893*9 

542*45 

Junior two-year-old 


19^5 

7 ; 

345 

8 , 943*7 

367*18 

Senior two- year-old 


I 

; y >5 

11,286*3 

461*52 

Junior three- year-old 


I 

! 305 

11 , 790*5 1 

498*93 

Senior three-year-old 


2 

! 33 ^ 

10 . 344*5 , 

463*93 

Junior four-year-old 


3 

1 345 

9.598*5 

423*88 

Senior four-year-old 


I 

1 3()o 

12,081*1 ' 

498*11 

Mature 

. . 

*5 

' 335 

' 13.380*3 ! 

541*55 


} 


Class. 


Number of 
Cows. 


The following table shows the averages, class by class, of all 
certificates issued to Milking Shorthorn cows since the commencement 
of C.O.R. testing for this breed in 1914 : — 



1 

Average Yield for Season. 


Class. 

I Number of 
Certificates. 



, - 

— 


1 

Day^ m Milk. 

MUk. 1 

Fat. 


1 


lb. ' 

lb. 

Junior two-year-old 

. . , 40 

i 352 

8. 5 ^ 0-3 

352*33 

Senior two-year-old 

23 


8.4590 ! 

341*23 

Junior three-year-old 

19 

334 

; 9.594*2 

381*27 

Senior three-year-old 

... 17 

344 

! 10.839*8 

463*43 

Junior four-year-old 

. . ^ 16 

349 

10,501*0 

422*23 

Senior four-year-old 

17 

347 

i 11,927*5 i 

480*58 

Mature 

. . ' 211 

341 

1 II 514-6 

459*06 

All . . 

• ; 343 

i 343 

! 10.815*1 ! 

433*09 


Milking Shorthorn C.O.R. Bulls, 

the C.O.R. bulls of this breed total five, the number remaining the 
same as at the dose of 1925. Only one buU, Marlborough of Darbalara, 
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has added to his number of C.O.R. daughters during the year. His 
figures now stand at fi-o-o-fi (see key at head of Jersey or Friesian list). 

RBD POLLS. 

Class - leaders. 

The year under review brought one change of class-leadership to the 
Red PoU breed. This occurred in the four-year-old class, where Mr. 
B. W. Harvey's Susie Ann, with 448*48 lb. butterfat, superseded the 
Central Development Farm s Dominion Opticia by a margin of 7*21 lb. 
The present class-leaders are as follows : — 


Name of Cow and Class. 

Tested by 


Yield for Season. 

of Test. 1 

' 1 

Days 

i Milk. 

1 

1 

1 Fat 

1 

TwO'Vear-old. 

i 

Yrs.dys. 
2 1 88 

lb. 

1 

1 

1 

! lb. 

lb. 

Wayward 6th B No. i 

G. S Young. West 
Plains ! 

2593 

365 

III.22H 0 

i 

511-42 

Three-year-old. 


1 





Dominion Gold Top . . 

Central Development 
Farm, Weraroa 

3 302 

307-2! 

j 

365 

1 9.491*25 

45946 

Four-y ear-old. 

! 




I 


Susie Ann . . . . j 

B. W. Harvey, Waverley 

4 6.5 

320-0 

354 

11,109-3 

448*48 

Mature. 


1 





Dominion Sylph 

1 

Central Development 
Farm. Weraroa 

5 4 j 

j 

3500 

3(>5 

ii,oo9-ooj 

1 

5 ‘> 5'84 

1 


Red Poll Class-averages. 

During 1926 ten Red Polls gained certificates, an increase of three 
over the preceding year. Only three of the four classes were repre- 
sented, no three-year-olds having been under test. The class-aveniges 
for 1926 and 1925 are as follows : — 


Class. 


Number of 
Cows. 


Average Yield for Season. 




Days in Milk. 

j Milk. 1 

Fat. 


1926. 

lb. 

lb. 

Two-year-old 

1 4 

322 

7.257*9 : 

306-86 

Four-year-old 

1 * 

1 354 

II 109*3 1 

448*48 

Mature 

1 5 

1 3 T 2 

9.239-3 '' 

385-13 


1925- 



Two-year-old 

6 

346 1 

7.938-9 , 

365-97 

Three-year-old 

* 

333 j 

9.185-6 j 

4>o-39 


Tlie following table shows the averages, class by class, of all 
certificates issued to Red Poll cows since the commencement of C.O.R. 
testing for this breed in 1918 : — 
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Class. 

Number 

of 

Certificates. | 

1 1 

Average Yield for Season. 

Day, in Milk. , Milk. Fat. 




ib. i 

lb. 

Two-year-old 

. . 26 

339 

7.5470 1 

339-58 

Three-year-old 

. . II 

343 

8,066*4 1 

351-85’ 

Four-year-old 

5 

340 

9.2330 

395*02 

Mature 

* ' i 

325 

9.6930 

419*20 

All . . 

••1 57 

! 336 

8 , 359-9 I 

3 (> 7-75 


* No additional cows. 

Red Poll C.O.R Bulls. 

No new Red Poll bulls have been added to the list during the year, 
and none of the bulls previously qualified has added to his number of 
C.O.R. daughters. The three Red Poll C.O.R. bulls are Aviator, Belli- 
gerent, and Force Majeure. 


The secretaries of those breeders' associations who co-operate with 
the Dairy Division in the carrying-out of the C.O.R. testing are con- 
stantly rendering valuable as.sistance, and we thank once again the 
various officers concerned — Messrs. W. M. Tapp (Jerscj^), J. P. 
Kalaugher (Friesian), \V. Hunter (Milking Shorthorn), R. H. Spencer 
(Ayrshire), and L. J. Wild (Red Poll). 

Note. - The closing list of records for cow& which gained ccrtihcates in 1926 
will be published in next month’s Journal. 


EXPORT OF PUREBRED DAIRY CATTLE. 

In I92(> a total of torty-oae head of purebred dair\' cattle were exported 
from New Zealand Of those, fourteen went t(^ .\rgentina, twenty-three to 
\u.stralia, three to Fiji, and one to Tonga, their total declared \aliie being 
j^3,52i. This compares with ninety-three head of a value of £5,200 exported 
for the preceding year It will be noted that, tlunigh the number of cattle 
exported showed a falling-off, the average value per head shows a very marked 
increase. — Dairy Division. 


Minor Materials and Products of the Hive . — Pollen is collected on the body- 
hairs of the bee, and is carried to the hive in the pollen-baskets on the posterior 
legs. Stored in the cells adjacent to the brood, it is mixed with honey, and is fed 
as required by the nurse l>ee.s in the proces.s of feeding the young larvie Lack 
of pollen retards, if not altogether prevents, the bees from rearing the young 
during the larval stage. Propolis, or bee-glue, is a resinous substance gathered 
by the bees from the buds and limlis of trees. It is used to stop up cracks and 
crevices in the hives, more particularly in the autumn months. Propohs is trouble- 
some to the beekeeper in some districts, making it well-mgh irapos.sible to mani- 
pulate the frames unless they are staple-spaced. Tar is often gathered in liberal 
quantities as a substitute for proixilis. Beeswax is not gathered by the bees, as 
is commonly .supposed, but is produced during the process of comb-building, A 
high temperature is necessary for the secretion of wa.x The l)ecs hang in clusters 
in a state of repose, consuming honey in the meantime, which, being converted 
into wkx, is formed into scales on the w^ax-plates on the under-side of the abdomen 
of the workers. It is estimated that from ro lb. to 1 2 lb. of honey is consumed 
to produce i lb. of wax . — Bulletin No. 128, *' Beekeeping.** 
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THE OFFICIAL SEED-TESTING STATION. 

RECORD OF OPERATIONS FOR 1926. 

N. R. Foy, Seed Analyst, Biological Laboratory, Wellington. 

For the twelve months ended December, 1926, 8,627 seed-samples were 
tested at the Seed-testing Station of the Agriculture Department, showing 
an increase of 481 over the previous year. The aggregate was made 
up as follows : Commercial samples, 6,852 (fees payable) ; commercial 
retests, 143 (gratis) ; farmers* samples, 399 (gratis) ; Government 
Departments* samples, 289; special laboratory tests, 944. 

Germination test only was required for 6,731 of the samples ; 
purity only for in samples; and both purity and germination for 
1,785 samples. An increase in the number of samples received from 
farmers—399, as compared with 203 in 1925 — is noticeable. 


Table i. — Number of Samples received in each Month, 19^6 and 192 



Number. 1 

Month. ~ ■ .| Month. 

Z926. . 1925. 1 


Number. 

2926. 1 2925. 

January 

. . . . 1 642 

553 ! July • • 


739 

537 

Februai:>^ 

.. 1 560 

700 j August 


994 

852 

March 

•• i 753 

878 , September 


907 

895 

April . . 

.. 1 546 

659 1 October 


1,096 

740 

May . . 

.. 1 650 

592 1 November 


7^3 

683 

June . . 

.. 616 

674 \ December 


4OX 

403 


Table 2, — Number of Samples tested of ihe various Species (excepting Special 
Laboratory Tests), 1926 and 1925. 




77 

()0 

25 

61 

28 

48 

42 

24^ 

440 

200 

184 

46 

38 

89 

32 

23 

^4 

230 

197 

12 


I 


Species. 


j 19*6- 

1925. 

- 

, Species. 

< 1926. 

Lucerne 


‘ “i 

02 

Paspalum 

! ' 

; 113 

Alsike . . 

. . 

: 69 ! 

75 

Poa pratfensis . . 

.. 1 66 

Wliite clover . . 

. . 

333 1 

257 

i Prairie-grass . . 

• ! 34 

Cow'grass and red clover 

: 317 1 

276 

: Other grasses . . 

.. 1 65 

Crimson clover 


23 i 

35 

1 Japanese millet 

. . 1 32 

English trefoil . . 


1 3J ! 

38 

j Oats . . 

- 31 

Lotus major 


' 83 1 

55 

{ Other cereals . . 

• • : 50 

Other clovers . . 


! 73 j 

ho 

i Mangolds 

.. 1 171 

Perennial rye^grass 


1.744 

1,178 

j Turnips 

• • ! 372 

Italian rye^-grass 

, . 

! 255 1 

260 

Swedes 

. . i 288 

Western Wolths rye-grass 

I8I i 

194 

Rape . . 

.. I15 

Timothy 

. . 

88 i 

97 1 

Kale .. 

- : 35 

Crested dogstail 


; 768 1 

874 

> Chou moellier . . 

.. i 40 

Danthonia spp. 


1 <^8 1 

99 

Carrots 

.. ! 101 

Brown-top 


i *71 ; 

124 

Mustard 

20 

Chewings fescue 


* 554 

431 

Forest-tree seeds 

77 

Meadow-fescue 


' 29 

37 

Ftower-«eeds . . 

6 

Meadow-foxtail 


i 39 

49 

Vegetables (other than peas) 143 

Yorkshire fog . . 


16 

25 

Peas (garden) , . 

133 

Cocksfoot ^ . . 


j .433 

387 

Tares, vetches, &c. 

14 
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The date distribution of the samples received throughout the year 
is shown in Table i, and the number of samples of each species is shown 
in Table 2, both being compared with the preceding year. 

Table 3 shows the number of samples received from the different 
land districts. If these figures are compared with the accompanying 
maps it will be seen that, excepting Auckland, most of the testing is 
concerned with seed production and export. The bulk of the imported 
samples, together with about half of the local retail samples, are 
received from Auckland, while those Irom Wellington are divided 
almost equally into retail, export, and production (Manawatu) groups. 
A small proportion of the Southland, Canterbury, and Otago samples 
are concerned with the retail business, but production and export are 
responsible for by far the greater portion. 


Tab/e 3. — \umber 0/ Samples received from Merchants and Fanners tn the Different 

Land Districts. 


District. 

; Number. 

1 

District. 

Number. 

Southland . . 

j 

.. 1.979 

Marlborough 

129 

Wellington 

. . 1 ,900 

' Taranaki . . 

59 

Auckland 

.. 1.320 

Gisborne 

9 

Canterbury . . 

. . ' I , 142 

Nelson 

8 

Otago ’ . . 

599 

North Auckland 

3 

Hawke's Bay 

; 228 

Westland . . 

Nil. 

Note.- 

-Nine samples were also received fron* New South Wales 



Table 4. — Average Germination and Purity of the Main Grassd,, 1(^26 

Notf. -- A verage genmnation of vanous species for 1025 given in parentheses after i*>26 figures in 
si^cond caluinn 


I Average 



Percentage of 
((er.nination. 

\ Peremtage 0^ 

Samples germinating betw’een | 










Impurities. 

Species. 


I* 







in 



Average. 

1 if 

' 

w-50.; 51-60. 61-70. 

1 

71-80. ' 81-90. 

' 

,91-100. 

1 




X 13 

_ J- 

' 





1 


55 

Perennial rye-grass 

77 (85) 

100 19 

4 

9 

15 

•i 4 

31 

, 20 

1 

1-3 

0-4 

Italian rye-grass 

87 (87) 

100 43 

1 

I 

3 

12 

39 

1 44 

o-i 

0-2 

Western Wolths 

81 (88) 

100 43 

I 

2 

2 

15 

37 

1 43 

0*3 

o-i 

rye-gra.ss 

Timothy . . 1 

01 (84) 

100 20 

2 

3 

8 

5 

17 

- 

: 73 

0*3 

0-3 

Crested dogstail . . ; 

84 ( 79 ) 

100 1 . . 

5 

3 

II 


49 

2*0 

0-3 

Cocksfoot 

69 ((>9) 

95 * 9 

9 

14 

21 


2 b 

3 

37 

0-9 

Brown-top^ 

78 (67) 

100 3 

13 

8 


10 

17 

40 

I-O 

1 1*9 

Chewings fescue . . I 

82 ( 73 ) 

100 2 

9 

2 

3 

10 

34 

4 -» 

o-t) 

0-3 

Meadow-fescue . . j 

t >3 (73) 

99 = ^ 

41 


3 

14 

M 

I 28 

01 

0-5 

Poa pratensis . . 1 

48 ( 5 ») 

i 95 ; 7 

49 

^3 

1 

14 

11 


; 3 

0-2 

' 0-5 

1 



0-20-' 

1 

21- 30.! 

31-40. 

41-50 

51 60. 

61-70. 

I-O 


Meadow-foxtail . . { 

36 (21) 

50 1 

4O 

4 h 1 

2 

0 



4-0 

Danthonia spp. . . : 

¥' (38) ! 

80 . . 

9 

15 1 

19 

* 15 

T 3 

20 

77 , 4*9 

Paspalum 

38 (48) 1 

77 ^ 

, i 

16 i 

22 

1 

7 

8 

0-3 

0-2 


• Containetl an average of 33 per cent, chaff. 
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GRASSES. 

Germination , — ^The average percentages of purity and germination 
of the main grass-seeds are shown in Table 4. The most noticeable 
feature is the decline in the average germination of perennial rye- 
grass, and the rise in that of crested dogstail and Chewings fescue, as 
compared with the preceding year. This demonstrates an interesting 
point — the difference in the humidity requirements during ripening of 
rye-grass and of Chewings fescue and dogstail. Both the depression 
in rye-grass and the rise in the other two species are due almost entirely 
to the wet conditions prevailing in Southland during the 1926 harvest. 
Rye-grass cannot tolerate humid conditions during Ihe final maturation 
processes ; the hotter and drier the atmosphere the better. The appear- 
ance of the seed and the weight are not materially altered, but 
the germ is either weakened or tails to mature. On the other hand, 
dogstail and Chewings fescue under these same conditions produced 
a very good quality seed, high humidity being favourable to complete 
maturation, and dry, hot weather usually unfavourable. 

Table 5. — Average Oerminaiion and Purity of Perennial Rye-grass, Crested Dogstail, 
Cocksfoot, and Chewings Fescue, grouped according to Place of Origin, igj 6 
and J925. 


Percentage of Samples genninating in 



Average 




Groups— 




Average 

Gcrinina- 

Xunilw»r of 
Samples. 

Origin. 

Per- 
centage 
of Im- 
purities. 

Under 7c. 

71- 

.80. 

81-90. 

91- 

xoo. 

tiun. ; 

! 


X 925 .j 1926. 

1925. 

X926. 

1925. 

1926. 

1925- 

1926 

1925 I i926.j 

X925. 

I 1926. 

Southern . . 

1-6 

6 

36 

Perenma 
6 ; 30 

Rye-grass. 

’ 29 : 52 

i 5 

88 

74 

421 

963 

Canterbury 

1-8 

7 


12 

1 22 

34 

37 

47 

i 

j 29 

«7 

83 ■ 

258 

3<>3 

Sandon 

0-5 

61 

i 18 

13 

! 

17 

32 

8 

1 34 

(>7 

81 

122 

102 

Hawke's Bay 

2*1 

14 


4 

: 4 

23 

M 

09 

79 

91 

‘>3 , 

120 

95 

Dominion . . 

1*7 

13 

25 

9 

i 24 

31 

31 

47 

i 

i 20 

85 

77 !i 

.178 

1.744 

Southern . . 

! "-3 

14 

II 

Crested Dogstail. 
26 ; 11 40 ; 24 

20 

' 54 

1 

79 

87 

713 

5 f >3 

Sandon 

! 0*3 

1 

29 


9 

3 

22 

28 

40 

i 60 

80 

86 

67 

' 5S 

Dominion . . 

1 

*7 


23 

11 

39 

24 

21 

50 

79 

»4 ! 

874 

768 

Akaroa 

4*4 

77 

83 

16 

Cocksjoo 

X 5 6 

t. 

2 

I 

. . 

04 

62 

70 

75 

Danish 

0-5 

7 

21 

42 

43 

50 


1 

1 

: 2 ' 

i 

73 

76 

127 

i 126 

1 

Plains 

3*9 

46 

: 

9 

40 

45 

34 

1 

! 

II , 

72 

79 

11 

i 35 

Dominion . . 1 

4*6 

48 

43 

27 

27 

23 

27 

I 2 

3 

69 

b 9 


! 433 

Southern . . j 

0^9 

i 

; 10 

1 

Chewings Fescue. 

, >5 [ I *5 j 38 

1 I i 

i 

' 1 

73 ' 

82 . 

431 

1 554 

1 
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Reference to Table 5 shows that the percentage of samples of 
Southern rye-grass germinating in the 91-100 group was only 5, while 
in 1925 more than half germinated over 90. The position for dogs- 
tail and Chewings fescue is reversed, the increase in high-germination 
samples being particularly noticeable. The germination of Canterbury 
rjj'e-grass was depressed for the same reason — humid conditions. 
Southern dogstail experienced a late frost while in the milk stage, and 
the crop was greatly reduced ; high prices have niled in consequence. 
The late season was a good one for brown-top— particularly Southern 
seed, 50 per cent, of which germinated over 90 per cent., and twenty 
per cent. 80 to 90 per cent. 
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The average germination percentages of species not mentioned in 
Tables 4 and 5 are as follows : Red-top, 75 ; fiorin, 70 ; Yorkshire 
fog, 78 ; Poa trivialis, 74 ; prairie-grass, 62 ; sheep’s fescue, 20 ; rats- 
tail, 79 ; Indian doob, 96. 


‘ Table 6 . — Occurrence of Main Impurities of Principal Grasses, Percentages of Seed 
Impurity, and Number of Impurities noted in each Species, jg 26 . 


Note. —T he figures placed after each impurity are the percentages of samples in which the impurity 
occurred in the species at the head of the column— 4.e., hair*grast occurred in 63 per cent, of the samples 
of perennial rye-grass examined. 



W\ 

(A 

IS 

1 


h 

I 

1 i 

Impurities. 

1 ?! 

5 ? 

1 


|| 

0 

1 
m 

I > 


a..? 

M >. 

Pi 

0 

u 



Total average percentage . . 

il 

1 

0 $ 

i 4*6 

1 

28 

09 

20 

0-6 

Useful Seeds, 








Average percentage 

18 

01 

8-7 

20 

06 

10 

0'8 

Perennial rye-grass 


* 

; 95 

87 

91 

15 

19 

Italian rye-grass 

74 

* * 

1 2 

2 


1 

4 

Cocksfoot 

' 31 

0 

i •* 

48 

35 

2 

7 

Crested dogstail . . 

: ^5 

lO 

8 


39 

15 

7 

Chewings fescue 

5 


3 

30 

. . 

3 

* ’ 

Agrostis sp. 

' I 


7 

21 

8 


46 

Timothy 

2 


7 

4 

2 

4 


Poa pratensis 

5 

3 

60 

54 

9 

3 

Danthonia sp. . . 

2 

♦ , 

; 4 

1 

2 

4 

. . 

Yorkshire fog . . 

21 

3 

1 72 

88 

76 

20 

»5 

White clover 

19 

10 

17 

21 

12 

14 

09 

A^lsike 

10 


2 

3 

2 

2 

92 

Cow-grass 

3 

3 

’ M 

2 

I 

*• 

4 (» j 

English trefoil . . 

, 2 

2 

i 

I 


I 

* ‘ 

Lotus spp. 


, . 

. . 

I 


49 

5 

Suckling-clover . . 

, 34 

, 44 

4 

45 

i 10 

29 

i . 12 i 

Tetgl number of meful speoies 

20 

! ^ 

21 

16 

15 



noted 

1 



1 

1 


1 

Weed-seeds. 


1 




1 i 


Average percentage 

I 04 

; 02 

0-9 

08 

0-8 

10 1 

0-8 

Hair-grass 

1 63 

41 

! ^3 i 

24 

51 i 

20 

7 

Goose-grass 

■ 71 

50 ‘ 68 

. . 1 

10 ! 

. . 


Catsear 

25 

10 

36 

55 

! 

1 49 


Sweet vernal 

10 

6 

14 

26 

47 i 

23 

4 

Rib-grass 

23 

28 

44 

16 

4 

1 20 

27 

Sorrel . . 

28 : 

19 

21 

16 

27 

22 

6f 

Curled dock 

2 , 

, . 

10 

I 

1 

2 

4 

Californian thistle 

3 i 

. . 


40 

4 

3 

15 

Hawkweed 

2 


17 

41 

1 

15 

7 

Ergot sclerotia . . 

24 1 

3 1 20 

25 

10 

86 

57 

Ox-eye daisy 

Poa annua 

• - , 

* • 

2 

9 


0 

4 

. , 1 

Chickweed 

2 1 

3 

2 

15 

9 

01 

15 ' 

Toad-rush 

. . > 


2 

1 

4 

i 

1 

Hawkbit 

6 ’ 

3 

3 

15 

I 

6 

4 

Total number of weed spodoe 

84 ! 

16 

87 

89 

81 

44 

88 

noted 

1 






1 


07 

126 

0-2 

7*7 


65 

• • ' 

24 

10 

17 


29 

. . ' 

17 

6 1 

! 34 

80 j 

t 13 

• » 

: 47 

5 

54 

70 j 

1 8 


1 4 

12 1 

i 4 

10 1 


4 

*8 

5 ! 

46 

11 

21 


0-5 ! 

49 

.. 1 

75 

. . ' 

38 

12 , 

47 


71 

16 1 

38 

36 1 

29 

*5 ! 

. , ) 

4 

* * i 

4 

45 ! 

5 

. . i 

i 

4 

• * 1 
41 1 

*8 

Zl\ 

a 


* Italian rye-gra<s with the distinguishing awn hroken oft is inseparable from perennial rye-grass 
in routine analyses. 
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Purity , — Table 6 shows the average percentages of seed impurities— 
both useful and weed seeds — together with the percentages of samples 
in which the various impurities occurred, and the total number of 
species noted. Cocksfoot, dogstail, danthonia, and meadow - foxtail 
exceed 2 per cent, in total impurity, but only in the two last-named 
does the weed impurity exceed i per cent. In all the.se species the 
useful impurity was an excess of rye-grass, and in the case of danthonia 
the high weed-content consisted mainly of hair-grass. 

Noxious impurities : Californian thistle was noted in 40 per cent, 
of the samples of dogstail, at the rate of 50 to 15.000 seeds per pound ; 
in rye-grass, Chewings fe.scue, and brown-top in .small quantities only. 
Ox-eye daisy occurred in Danish cocksfoot and in brown -top at the 
rate of 100 to 7,000 seeds per pound. A few samples of brown top 
contained dodder and ragwort seed in small quantities. 

Brown -top samples contained on the average 33 per cent, of 
chaff ; Southern seed contained rarely more than 5 per cent. A few 
special analyses for the detection of red-top in brown-top were made, 
and red-top, when present, ranged from i per cent, to 80 per cent, 
of the sample. Apparently most broun-top seed is liable to red-top 
contamination, but usually only in veiy* small amounts. 

CLOVERS AND REL.ATE1> SPECIKS. 

Germinatmi, ' average purity and germination, cS:c., of the 
main clovers and related species are shown in Table 7. There is 
nothing specially noteworthy ('xcept the unusually high percentage 
of hard seeds in lucerne. Up to the end ol igib one-half of the hard 
seeds in the legumes has been allowed as x iable and included in the 
final germination percentage. From 1st January, 1927, the percentage 
of germination and percentage ol hard seed are being given separately, 
and no portion of the hard seed allowed as viable. In consequence 
the germination percentages reported will in most cabes be low^er. 

Table 7 . — Average Oerminatwn and Purity of tin Main and Related 

S penes, 

^Average germmaiton for 19*5 in parentheses after i >>26 ngures m seconil coluiim.) 


Seed Impurities 



f*crwntagc of 

( 

Percentage 

of Sampios 

Nutnher ol 



as 

Species. [ 

(VerniinatDn. 


Kermuiatiiifi netwer ii 

Specie". 

noted 

\\erage 

Percentage. 

O4-; 


) 

' t 

.Average ^ 

1 X 

- i 

^ 1 

6 

0 

IS, 

c 

T 

^ 1 

5 

( 

i 


"a 

1 

;5 

ll 

< 

White clover 

89 {89) 100 

9 

3 

7 

3i^ 


•^4 

54 

I '8 

1-5 

11*5 

Alsike . . 

8() (88) ,100 

-25 

10 

10 

25 

55 

13 

20 

2*8 

0-2 

3*4 

'Cow-grass 

90 (88) ,ioo 

8 

5 

2 

1 

78 

22 

38 

0*1 

0*2 

50 

Lucerne 

83 (88) 100 


10 

-25 

37 

j8 

7 

13 

01 

O-I 

19*4 

English trefoil . . 

77 (79) ' 98 . 

i(> 

19 

^3 

39 

19 

4 

() 

O-I 

0*1 

4*5 

Crimson clover . . 

(95) Joo 

09 

5 

12 

! 

83 

10 

1 1 

0*1 

O-I 

20- 0 

Lotus major 

78 (75) ■ 97 

^7 

: *3 

33 

i 30 

18 

18 

29 

8-8 

O-I 

Subterranean; 

clover 

9« (77) , 99 

i 

71 

! • • 

12 

1 

1 

70 

15 , 

14 

0*1 

O-I 

12-9 

Suckling-clover . . 

77 (77) ! 84 

4 » 

1 4 t> ' 

27 

i ^7 

•• 

9 . 

18 

245 

1-7 

40-0 
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FIG. 2 . GRASS- AND CLOVER-SEED PRODUCTION IN THE NORTH ISLAND. 

Each dot represents 5 tons of farmers' dressed seed. 
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The average germination of clovers, <S:c., not included in the table 
is as follows : Lotus hispidus (angustissimus), 62 per cent. ; Lotus 
comiculatus, 75 per cent. ; Strawberrj’^ clover, 88 per cent 

Purily , — Table 7 shows the average seed-impurity percentage divided 
into useful and weed seeds, also number of sp)ecies of impurity noted. 
White clover, alsike, Lotus major, and suckling - clover show over 2 
per cent, of total impurity. By far the greater proportion of these 
total percentages are made up of useful seed, and only in white 
clover and suckling-clover does the amount of weed impurity exceed 
I per cent. 

Noxious impurities : Dodder occurred in two samples of cow-grass 
in small amounts; in 5 per cent, of the white -clover samples, from 
twenty to one hundred seeds per pound ; in 27 per cent, of the 
Lotus -major samples, from forty to 6,500 seeds per pound. The 
increasing occurrence of dodder in Waipu brown-top and in Lotus 
spp. indicates that this weed is spreading fairly rapidly in the Northern 
areas, and growers would be well advised to clear it when economically 
possible. Ox-ey(* daisy was noted in two samples of alsike only. 
Californian thistle was noted in 14 per cent, of alsike, one sample of 
white clover, and two of cow-grass- all at about twenty to thirty 
seeds i)er pound. Ragwort was noted in one sample of Southern Lotus 
major. 

ROOTS AND CRUCIFEROl'S FORAGES. 

The average germination figures for this class are given in the 
following table : 

7'able 8. — Avera-ge Germination of RooU and Crticiferous Forn^c^, 

{Aversi^o germination for 1925 in parentheses after i</26 figure*, m second (,olMum.) 


SiH*ries. 


Percentage of 
Germinatinn. 


Pcrcenuigt* of Sample*- germinating bet%\ ecu 



Average. 

Highcisi.’ Li 

!»\VC>I. 

0 50 

51 Co. 

61-70. 

71-80. 

81-90. 

1 

j 91-100. 

Turnip 

88 (87) 

100 



1 

2 j 

1 

; 4 

I 

12 

3^ 

1 

I 

Swede 

«3 (84) 

100 

10 

3 

4 

7 

17 

34 

; 35 

Rajx' 

87 (89) 

100 ' 

18 


1 

3 

5 

i ^4 

1 ^^7 

Kale 

82 (80) 

97 

13 

5 I 

3 

9 

*^3 

31 

i 

Chou moelher 

82 (87) 

98 

29 

1 ! 

3 

S 

20 

35 


Mangold 

78 ( 74 ) 

97 

39 

3 i 

1} 



39 

1 13 

Carrot 

<'5 («>9) 

91 

^3 

! *5 ; 

19 

-M 

! -I 

20 

1 I 

1 


1 


CEREALS AND MISCELLANEOUS FORAGES, ETC. 

Average germination ixTcontages of these seeds were as follows: 
Oats, 88 ; wheat, 86 ; barlt-y, 85 ; rye-corn, 72 ; maize, 85 ; Japanese 
millet, 91 ; Sudan gras.s, 82 ; sorghum, 70. 

Other percentages were : Peas, 96 ; tares, 96 ; vetches, 86. 

VEGETABLE -SEEDS. 

The average gemiination percentages of vegetable -seeds tested were 
as follows : Beet, 78 ; lx?ans, 95 ; cabbage, 78 ; cauliflower, 83 : 
celery, 78 ; carrot, 65 ; cucumber, 94 ; cress, 99 ; leek, 52 ; lettuce, 94 ; 


14 — Af. Jourstl. 
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melon, 82 ; mustard, 92 ; onion, 75 ; parsley, 60 ; parsnip, 61 ; 
pumpkin, 90 ; radish, 80 ; rhubarb, 51 ; spinach, 57 ; squash, 97. 


Acknowledgment is made of the computation of the figures in 
this record by Mr. W. J. Cooch and Miss E. Green, of the Seed Station 
staff. 


LIMING AND TOP-DRESSING OF PASTURE AT 
WINTON EXPERIMENTAL FARM. 

RESULTS FOR 1926. 

R. McGillivray, F.L.S., Instructor in Agriculture, Invercargill. 

The third year's detailed investigation of the pasture known as 
Block 3, at tlie Winton Experimental and Demonstration Farm, was 
carried out on 20th December, 1926. Throughout the past year the 
block was kept under very close observation. Growth continued right 
through the vinter, and the block was stocked at the rate of six hoggets 
per acre at various times during winter and early spring. The basic- 
slag plots gave a better growth and were frequented by the sheep to a 
greater extent than were the other plots. In the latter part ot August 
and up till about the middle of September the basic-slag plots were 
very distinct, and the exact boundaries were discernible without any 
guidance from the pegs marking the various plots. 

The block was closed up for five weeks, and, as the weights recorded 
indicate, the growth was dense and a large quantity of hay was pro- 
duced. , The top-dressing was carried out in June, on exactly similar 
lines to those detailed in the previous reports in connection with work 
on this block. The pasture, laid down in 1920, consists of perennial 
rye-grass and white clover, with suckling-clover in places. It is improv- 
ing with age, as pastures treated in a rational manner generally do. 
Ihe stocking during the past year was very heavy, and the amount 
of animal-manure deposited on the pasture correspondingly great, but 
by means of harrowing no difficulty was experienced in keeping the 
pasturage in good, clean condition. 

For investigating the effects of the various treatments ten weighings 
were taken in each plot (see diagram), commencing at lA, and 
the work was completed with the weighing of plot lOE. In each 
plot an outside and inside (next control) weighing was taken throughout 
the block. The cutting was done with a two-horse mower, and the 
area weighed in each case was 33 ft. by 4 ft. All samples of herbage 
taken for chemical and botanical analysis were air-dried under cover. 
No great variation was found in the dry weights under the different 
manurial treatments, but where neither lime nor fertilizer had been 
applied the loss of weight' on drjdng was nearly 9 per cent, greater than 
was the case where the pasturage w'as grown on the limed and top- 
dressed plots. 

Following is a lay-out diagram of the block, giving the green 
weights of herbage for the plot cuttings : — 
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A. B. C. D. E. Totals. 


1 

; lb. 

Plot I . • 49 

! 49i 

1 

lb. , lb. 

54 1 49 

.'544 i 3-S 

1 

lb. 

49 

5 oi 

lb. 1 lb. 

45i 1 501 Basic slag. 

48 1 

Plot 2 . . ! 39 

1 4C 

41 1 41 

42 ! 44 

394 

39 

38 J i 402 ' Control. 

Plot 3 . . 50 

' 48 

5-2 i 58 

54 j 54 

48 

5^ 

45 507 Basic .slag. 

.^0 

Plot 4 . . 41 

! 

44 i 41 

44 , 4-J 

404 

4* 

40 J 419 Control. 

39 

Plot 5 . . 5OJ 

504 ; 494 

56 514 

50 

49i 

47 507 Basic slag. 

4 %i 

Plot 6 . . 47 J 

50 

46 j • 47 

45 1 49 

45 

47 

394 45b Nauru phosphate. 

40 

Plot 7 . . 42 

44 

40 ! 40 

42 j 41 

374 

40 

40 J 415 Control. 

42* 

Plot 8 . . 46 

45 

334 j 4(' 

404 ■ 46 

39J 

46 

424 j 427 ' Nauru phosphate. 

1 44 1 

0 ts 

’•r 

0 

40 1 4O 

3-8 ! 45 

3^4 

35 

35 380 < Control. 

Plot 10 . . 32i 

37 

304 ' 44 

33 45 

32 

29i 

31 343 Nauru phosphate. 

284 


In the following table are set out the approximate average green 
weights of the various manured and control subdivisions under various 
lime treatments 


Table i. 


lb 


Subdivision A : 

H: 
C : 

.. 0 : 
M E : 

Subdivision A : 

B: 

C: 

„ H: 
E: 

Subdivision A : 

M B : 

M C : 

M O: 

E: 


1 -8 tons carbonate of hme plus 3 cwt. basic slag . . 

3*0 tons carbonate of lime plus 3 cwt. basic slag . . 

No lime ; 3 cwt. basic slag 

2 tons burnt lime plus 3 cwt. basic slag. . 

1 ton burnt lime plus 3 cwt. basic slag . . 

1*8 tons carbonate of lime plus 3 cwt. Nauru phosphate 

3 b tons carlxjnate of lime plus 3 cwt. Nauru phosphate 
No lime ; 3 cwt. Nauru phosphate 

2 tons burnt lime plus 3 cw't. Nauru phosphate . . 

I ton burnt lime plus 3 cwt. Nauru phosphate 

1 *8 tons carbonate of lime — control 
3*6 tons carbonate of lime — control 
No lime — control 

2 tons burnt lime — control 
I ton burnt lime — control 


io4-() 

107*0 

104*0 

99*0 

02*3 

80*0 


70*0 


9^-3 


79*0 

75*0 


83*5 


81 •> 


77*2 

7V7 


The weights per plot under the manurial scheme are shovm in Table 2. 
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Table 2. 


Basic slag — 


Totals. 

lb. 

Average. 

lb. 

Plot I 

. . 

. . 301 1 


Plot 2 


• • 507 \ 

505-0 

Plot 3 . . 


•• 507 J 


Nauru rock phosphate — 


• • 456 1 

• • 427 • 


Plot 6 . . 

Plot 8 . . 

Plot 10 . . 


408-6 

•• 343 J 

Controls — 



Plot 2 


. . 40 .J ! 


Plot 4 

Plot 7 . . 


• • 419 1 
• • 415 1 

404*0 

Plot 9 


380 J 



BOTANICAL ANALYSIS. 

A botanical analysis was made of representative dry samples of the 
pasturage from each of the manurial blocks, and also of the controls 
on Subdivision C (Plots 2, 4, 7. and 9). Results are as follows : — 


Table 3. 


Blocks and 
Plots. 

Grasses. I 

Clovers. 

Other 

Plants 

; Blocks and 
i Plots. 

i 

Grasses. | 

I 

Clovers. | 

Other 

1 Plants 

1 


I (Weeds). 


1 

1 

(Weeds,. 


Per Cent. 

Per Cent. 

Per Cent. 


i 

1 Per Cent. 

Pi.r Cent. 

Per Cent. 

A, I, 3. 5 

77.07 j 

X 6 *I 2 

6*8l . 

B, (), 8, 10 i 

1 «o -45 

J2*8o 

0*75 

B, I. 3 . 5 

75-50 

18*40 

6*10 

C, 6, 8, 10 j 

i 8t*6o 

H*6o 

7*8o 

C, 1, 3. 5 

80*90 

12*10 

7*00 ' 

I), 6, 8. 10 1 


1205 1 

6-62 

D, 1, 3. 5 

77-70 ' 

15-80 

6*70 1 

E, 6, 3 , 10 

81-27 

12-00 

^’73 

E, I, 3. 5 

78*20 

15*20 

6*6o 1 

c. 2 , 4 , 7,0 1 

82*82 

9-08 

8*10 

A, 6 , 8, 10 1 

80*85 

12*45 

6*70 , 


! 

1 


The analysis reveals some interesting information in comiection 
with the clover content in the pasturage under different manurial and 
lime treatments. It was noted in the 1925 investigation that the clover 
content was lower in plots D and E, dressed with burnt lime, than was 
the case where equivalent dressings of carbonate of lime had been 
applied in plots A and B. The indications of 1925 were more appanmt 
in the year here recorded (1926), and there is now (jvery indication 
that the lime-supply in the top soil is about exhausted where burnt 
lime was applied in 1920. The average clover content as ascertained 
b}' analysis is as follows : — 

Carbonate of Lime. Burnt Lime. 

Per Cent. Per Cent. 

Basic slag . . . . . . 17-26 15*50 

Nauru phosphate .. .. ..12*62 12*02 

On the plots treated with Naum rock phosphate there has been 
a considerable improvement in the growth of clovers when this season s 
growth is compared with that of tlic two previous years. It would 
appear that an appreciable amount of the phosphate applied in previous 
years is now becoming available. In the two previous seasons the growth 
of clover was considerably earlier than it was this year, but notwith- 
standing this fact the clover content ol the Naum phosphate plots 
shows a satisfactory improvement. The plots dressed with high-grade 
basic slag have shown a wonderful improvement. In 1925 the highest 
clover content of the pasturage in any basic-slag subdivision was 12-10 
per cent., while this year the same subdivision showed 18-40 per cent, 
of .clovers. 
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SEASONAL NOTES. 


THE FARM. 

AUTUMN TILLAGE. 

Every opportunity should now be taken on arable farms to push on 
with preparatory tillage for autumn- and early - winter - sown crops. 
Satisfactory tilth is necessary for all cereals, but for autumn-sown crops 
in particular the fine soil should be below and the small clods on the 
surface. Such a condition is most effectively brought about by the use 
of the tine cultivator. This so-called clod-mulch is the most effective 
means of keeping the surface open during wiilter rains, and enables 
spring cultivation to he more easily performed. Early preparation 
allows a certain amount of subsurface consolidation, and this condition 
is essential to enable moisture to rise to the .surface b}^ capillarit3^ 

Where winter fallowing is commonly practised or desired for any 
special reason, the longer the ground is turned up to the weather the 
lx‘tter heart will it be in during the following season. The winter 
fallowing assists in the complete decay of stubble and weeds left from the 
preceding season's crop. \\^here a winter fallow is intended, ploughing 
should l^ done at a fair depth on the heavier soils. In order that a 
rough surface may be exposed, the plough should be set so that the 
furrow slice is turned as much as possible on edge. Heavy types of 
soils are generally much benefited by a fallow, but volcanic and other 
light soils should not lx‘ allowed to lie in fallow during a long wet 
I^eriod, as considerable leaching takes place. On this class of land it 
is advisable to sow a cereal or catch crop for feeding off. 

April is a good time for sowing oats, particularly Algerians. They 
get w'^ell established before the w^et season sets in, provide one or more 
good late winter or .«ipring feedings, and are ready to harvest from 
the middle to the end of December, being usuallj' .saved before rust 
infestation develops. Pickling of seed for smut-control should not be 
neglected ; the formalin treatment is recommended. Malting-barlev, 
w'hich comes specially well after peas or clover, may also be sow'n during 
the coming month. Most of the w^heat in ('anterbury is sown later, 
in May and June, but preparation of the land should be well forward 
in April. 

TOP-DRESSING AND LIMING OF GRASSLAND. 

The n‘cent heavy reduction in the price of fertilizers- especially 
locally manufactured phosphates— is acting as a great stimulus for 
autumn top-dressing this 3’ear. Many farmers, especially in the North, 
are in the habit of top-dressing their pastures in March or April with the 
object of producing late feed, and there has Ix'en a tendency of recent 
years to regard top-dressing as a substitute for forage crops. While it 
can never eliminate the necessity for providing auxiliary forage, autumn 
top-dressing certainly does .stimulate growth during late autumn and 
early spring, and thus economizes supplementary feed— a \*aluable 
feature in seasons .such as the present, when roots will no doubt be 
scarce in many districts. 

Phosphates are still the first essentials on most New Zealand soils. 
They are best supplied in the form of basic .slag, sujxt, basic super. 
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and super and Nauru rock phosphate — half and half. Slag gives 
excellent results in most places, but when the extra cost per ton as 
compared with super, basic super, and rock phosphate is considered, 
the latter may well be given preference. Super will give the quickest 
returns, but the half-super half-Nauru mixture, or basic super, are 
likely to have a better building effect on the pastures. From 3 cwt. to 
4 cwt. per acre is a good dressing where it is being applied for the first 
time. Where the land has already been top-dressed during the last 
two or three years, i cwt. less per acre should prove satisfactory. 

Autumn is the best period for dealing with top-dressing work on hill 
country, making the best use of fine weather. Later, when the hills 
become wet and slippery, great difficulty is often experienced in getting 
the material on to the ground, and the costs of applying are materially 
increa.sed. A highly concentrated phosphate such as super has obvious 
advantages for hill-country use, in respect to cost of transport by sledge 
or packhorse. 

April and May are very suitable months for liming, the subsequent 
winter rains washing the ground limestone into the soil and causing it 
to gradually dissolve. Lime should be applied as a top-dressing 
and not be ploughed under. The tendency is for lime, once dissolved, 
to be washed down through the soil, and for this reason it should be 
incorporated with the surface and left there during winter. In some 
districts lime alone may not always give a satisfactory return for 
money invested, but in combination with super applied in the spring 
it rarely fails to give profitable results. Moreover, super sometimes 
fails to give returns unless in combination with lime. The most surely 
profitable use of lime, therefore, is in combination with super, and this 
is equally true with both pasture and lucerne. Results should not be 
expected too soon from lime under dry climatic conditions. In some 
parts of the Marlborough district, for example, it has taken as long as 
two years to act. 

The importance of autumn harrowing of old pastures is now well 
recognized. It is quite optional for this operation to be carried out 
before or after top-dressing. As soon as autumn rains have softened 
the surface the tripods can be used with advantage. 

PREPARATION FOR NEXT SEASON'S MANGOLD CROP. 

In various districts mangolds are still comparatively neglected by 
dairy-farmers. When it is considered that an acre of mangolds is 
capable of producing 60 to 70 tons and more of feed, the labour and 
expense involved by the crop do not amount to very much per ton. 
At the rate of 40 lb. a day per head, together with 20 lb. of hay, a 6o-ton 
crop will feed a herd of forty cows for about three months. 

Mangolds do best on rich deep soils of an alluvial nature well 
supplied with vegetable matter, but with extra manuring and thorough 
cultivation they will produce a satisfactory crop on various types of 
land. Volcanic soils generally are quite .suitable. 

The cultivation both before and after the mangold crop is planted 
is quite as important as the amoiuit and kind of manure used. It 
has been found that mangolds do better on a soil in good heart which 
has already been cropped once after grass than they do as a first 
crop on lea land. This is a result of the extra cultivation. Again, 
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mangolds can be grown successfully after mangolds or after potatoes. 
Early and deep ploughing is essential, and on heavy soils the use of the 
subsoiler is advisable. When grown after grass the ploughing must 
be done in the autumn to allow of the sod rotting sufficiently. If 
left till early spring, skim-ploughing followed by deep ploughing or a 
thorough disking of the grass-sod before ploughing is necessary. 
Otherwise the sod when turned under prevents the soil -water rising 
from below, with the result that the first dry spell is apt to stop all 
growth. Any well-rotted stable manure available should be applied 
before the land is ploughed. 

THE MAIN POTATO CROP. 

The main potato crop will be nearing maturity towards the end of 
this month and beginning of April, but harvesting should not be carried 
out until the haulms are properly ripened off, otherwise the keeping- 
quality will be impaired. The land should be dr>^ at time of lifting ; 
if lifted wet, trouble is frequently experienced from rotting of tubers. 
It is advisable to store potatoes intended for table use in an airy, dimly 
lighted building. For seed purposes a well-lighted place is desirable. 
Indoor storing enables the potatoes to be readily picked over from time 
to time in bad weather during winter. 

RED-CLOVER ESTABLISHMENT. 

Red clover, grown for the main purpose of seed-production, ma>’ 
either be sown with an oat crop in autumn or in the early spring just 
before the oats are harrowed. In the latter case the harrowing serves 
the double purpose of covering the clover-seed and cultivating the 
cereal crop. Red clover .stools better after oats than after barley and 
wheat. Where it can be avoided, it is preferable not to sow red clover 
with barley and wheat, as these crops are frequently too strong to 
allow of the clover making vigorous growth. If such combination 
cannot be avoided, how’ever, the clover should be sowm m the spring. 
In this case the cereal crop is harvested before the clover is badly 
weakened or killed. From 4 lb. to 6 lb. of red-clover seed per acre 
provides an ample seeding. 


MISCELLANEOUS. 

Established lucerne-fields will greatly benefit by a top-dressing 
of lime at this time of the year — say, from 10 cwt. to 20 cwt. per acre — 
to be followed by a good dressing of super in the spring. 

If not already completed, the sowing of permanent pasture may be 
continued in April. The danger of late sowing lies in the damage 
to crowms during winter frosts, and rather more clover should be sowm, 
with perhaps some oats as a light cover-crop. 

The drainage - systems on farms should now be examined. It 
frequently happens that the rank summer growth to a large extent 
blocks the outlets. As the ground becomes softened with autumn 
rains the drainage of any low-lying areas not yet dealt with should be 
pushed ahead. Make sure of a good outlet — whether it be by Dutch 
Well, creeks, or watercourses — otherwise much labour will be w^asted. 
Plan the scheme first, and do not expect a few drains to effecti\Tly 
drain a large area where the soil type or fall is unfavourable. 
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There are still considerable areas in the South laid down to pasture 
with a cereal crop. This is not a very desirable practice, and frequently 
the grass is very weak at the time the cereal is cut. A top-dressing 
of super as soon as the field is cleared makes a wonderful difference, 
and generally ensures a successful establishment of both grasses and 


clovers. 


-Fields Division, 


THE ORCHARD. 

SPRAYING. 

Trees infested with woolly aphis, red-mite, or apple leaf-hopper 
will require to be sprayed again in order to reduce the infection as 
much as possible before winter. The application of oil (i in 60) as 
soon as the "fruit has been harve.sted from affected varieties has given 
good results. In localities where the leaf-roller caterpillar is trouble- 
some late varieties of apples should be resprayed with arsenate of lead. 
It is recommended, in order to prevent a late affection of black-spot 
on the later-maturing varieties of apples and pears subject to this 
disease, that the trees should be resprayed as soon as it ‘makes its 
appearance. Where brown - rot has been in evidence, gather and 
destroy all mummified fruits and all dead twigs about the trees. For 
gummosis cut out the gum-pockets and paint the wounds. 

The present spraying season is practically at a close, and the time 
has arrived for fruitgrowers to consider the results obtained in the 
control of pests and diseases in their respective orchards. A thorough 
investigation should be made into the results obtained from the various 
spraying compounds used, together with the methods employed in 
their application, with the object of determining the factors contribut- 
ing to success or to unsatisfactory results, as the case may be. The 
grower comparing the analysis of the present season with the results 
of former years will be in a position to intelligently amend his 
programme and eliminate any weakness found in it. Many orchardists 
do not keep a record of the sprays applied to the trees, or even a note 
of the actual results obtained. It is in every grower^s own interest 
that such a record should be kept. 

HARVESTING AND STORAGE OF FRUIT. 

During the coming weeks this work will be engaging most of the 
orchardist's attention. Every endeavour should b(^ made to pick the 
fruit as soon as it is ^eadJ^ It is again necessary to emphasize the 
necessity for careful handling, as the percentage of damaged fruits 
arriving on the markets is much higher than it should be. 

The result of careless handling is frequently not felt so severely 
during the earlier part of the season, when the fruit is sold immediately 
after it is picked, as it is with the later varieties which are usually held 
for a time. Fruit intended for storage should be most carefully handled 
and graded, and all bruised fruits, and fruits with a broken skin or 
with other blemishes detrimental to quality and appearance, should be 
reji^ted for cold storage. The graded fruit should be placed in the cold 
st< 3 ^ as soon as possible after picking. 
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A little trouble in the way of placing the various sizes and grades 
of fruit in the store so that they may be readily got at will save 
much inconvenience and additional handling when the time arrives for 
marketing the fruit. It is the practice of some growers to wrap the 
fruit when it is being packed for storage for the local market, but this 
is not generally recommended. It frequently happens that after a 
period of storage the fruit requires to be .sorted before l>eing placed 
on the market, and this can be done much more quickly with unwrapped 
fruit. It is better practice to wrap the fruit when it is taken from 
storage. 

PLANTING. 

Very careful consideration should be given to the selection (>f 
varieties for planting. The field of choice is a large one. The pioneers 
of the industry, by careful observation and by trying new varieties, 
often at considerable loss to themselves, have reduced the number of 
varieties that need be considered as being suitable to our requirements 
to under a hundred. It must ever be borne in mind that different 
varieties of fruit thrive better in some soils and climates than they do 
in others, and in making a selection the adaptability of a variety to the 
locality in regard to hardiness, productiveness, and the development 
and quality to which the fruit will attain have to be considered. The 
requirements of the markets for which it is intended to cater, and the 
carrying-qualities of the fruit, also require consideration. The fact 
that some varieties are inclined to be shy bearers when not closely 
associated with a certain other variety should not lx* overlooked. The 
planter should aim at planting a sufficient number of trees of each 
variety, so as to ensure a reasonable quantitj’ of fruit of each variet}' 
being a\'ailable for market purposes. The mistake of planting too 
many varieties should be avoided. The trees should be ordered early. 

— ir. K. Dallas, Orchard Instructor, Dunedin. 

Citrus-culture. 

The period of autumn rainfall is the most desirable season for 
sowing green crops in the citrus grove, to be ploughed in later. Peas, 
vetches, lupins, and horse-beans are all desirable crops to grow, accord- 
ing as to how they succe(*d in the locality. The most essential feature 
to ensure a good stand is prompt sowing coinciding with the early 
rains while the land is still warm. Later, when the land becomes 
.saturated, the soil is much colder, with both germination and growth 
slower. 

Prior to sowing, the land should be so worked as to pro\’ide a ready 
get-away for surplus winter rains. Unless the land is properly graded 
with this object, hollow\s may be left which, while hardly noticeable 
now, collect water during winter, often unnoticed among the green 
growth but causing much root-damage. 

A dressing of i ton of super per acre ma}’ with advantage be worked 
in with the seed, but highly nitrogenous manures should Ix' avoided at 
this season, as it is unde.sirable to force growth so late in the year, 
which would .still be quite soft and easih* damaged during even light 
frosts in winter. 

Now is the time to cut away from the trees all lower branches or 
twigs to at least 18 in. clear of the ground. Clean away all refuse 
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from under trees, and dress the soil-surface directly under the spread 
of the tree with pulverized sulphate of iron, J lb. to the square yard. 
These preliminary precautions against an attack of citrus brown-rot 
are very necessarj^ if full control is to be secured later, while the 
application of iron also does much to prevent chlorosis and maintain 
a healthy deep-green tone of foliage. 

— W. H. Rice, Orclmrd Instructor, Auckland, 


POULTRY-KEEPING. 

MANAGEMENT OF THE PULLETS. 

Proper management cf the pullets will still be the most important 
item in the poultry-keeper’s work during the next few weeks, and the 
greatest care must be taken to keep them off the moult. Now that 
the young birds have begun to lay, or are on the point of doing so, 
they should be receiving a good supply of the best nourishing food. 
The morning mash may consist of one part by measure of good-grade 
wheatmeal to two parts of bran ; or, where a good quality of pollard 
is available, two of this to one of bran. In either case the mash 
should be moistened with skim-milk, meat-soup, or boiling water, and 
mixed to a crumbly condition. Cold water will do for moistening 
purposes where milk or soup is not available, but by using boiling 
water the mash is made more appetizing and consequently will be 
better relished by the birds. 

In order to secure a good egg-yield in winter, animal food in some 
fo3*m is imperative. The meat ration should, where possible, be fed 
by itself at a regular time— say, at midday. Where meat-substitutes 
have to be fed, these can be sparingly supplied in the morning mash, 
and increased by degrees up to 8 per cent, of the entire mixture, 
while, in addition, some may be placed in a .separate hopper and left 
for the birds to pick at as they desire. If ovarian disorders occur, 
this indicates that the ration is of a too forcing nature and that the 
amount of animal food should be reduced. 

Equal parts of wheat, oats, and maize make a good evening meal. 
When it is observed that the birds are leaving any one particular 
grain this should be given in a reduced quantity. The birds should 
be fed in the house at all times, and induced to exercise as much as 
possible by being compelled to scratch in dry litter for their grain 
ration. It is a good plan to give more food at the evening meal than 
the birds require ; then, with the grain being fed in litter, they will 
have something to scratch for and keep busy in the early morning 
when searching for the grains left from the evening meal. 

Do not fail to provide as much food as the birds will eat, for it 
should be remembered that an egg is one of the most concentrated 
and richest food products known. Obviously a hen cannot be expected 
to lay day after day a 2 oz. product and at the same time maintain 
its bodily vigour if kept in a state of semi-starvation. Further, do 
not forget to provide an abundance of green material, also sharp gravel- 
grit, crushed oyster-shell, and clean water. 
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LEG-WEAKNESS IN HALF-GROWN COCKERELS. 

Several complaints have reached me of young cockerels losing the 
power of their legs. This condition is often brought about by over- 
feeding rich foods such as meat, meat-meal, table-scraps, milk, &c., 
also where insufficient exercise is provided. These influences tend to 
force the body of a growing bird to a degree that is beyond the 
strength of the undeveloped legs to carry. There is here a close 
analogy to the hothouse plant— a rapid development but lacking in 
substance. Many poultry-keepers make the mistake, after selecting 
the most promising cockerels for future breeding purposes, of placing 
them in a small coop or confined quarters. Confinement is necessary 
in priming birds for table u.se, but it is most undesirable for vigorous 
and healthy growth. The coddled bird during its growing stage, 
whether male or female, seldom or never makes an ideal breeding 
specimen. Plenty of fresh air and natural exercise will always be the 
fundamental requirements for raising vigorou.s stock. The modem 
high-type layer is a more or less artificial product, but if her kind is 
to be reproduced in good numbers from generation to generation the 
demands of nature must be observed. The higher the type of bird 
the greater the need to provide against the weakening influences of 
close confinement and lack of exercise. 

On the first sign of leg-weakness all forcing-food should be elimi- 
nated from the ration. In addition, where possible, the birds should 
be provided with a good range, preferablj' on clean ground. I quite 
realize that all poultry-keepers do not posse.ss conditions enabling them 
to provide a good range and natural exercising-space for the growing 
stock. In such ca.ses the next best thing is to keep the birds busy by 
compelling them to scratch in deep litter for their grain food, and 
above all to provide an abundance of green material. In the case of 
the light breeds, such as Leghorns, <S:c., leg-weakness is often accom- 
panied in growing cockerels with falling-over combs, a condition which 
is always encouraged by subjecting the birds to confinement. Especi- 
ally with cockerels from which it is intended to breed, a free range 
suggests the Ix'st assurance of healthy development. Of course, this 
should go hand-in-hand with sound breeding, good feeding, comfortable 
housing, and efficient management generally. 

TUBERCULOSIS. 

Now that the adult birds are finishing up an exhaustive laying 
season and are on the point of moulting they are just in the condition 
to contract disease, especially one such as tuberculosis. It is impera- 
tive, therefore, for the birds at this time to be in as good health as 
possible, in order that they may have the power of resistance should 
they come in contact with infection. Their blood should bo main- 
tained in good order. This implies a plentiful provision of green food, 
clean water, and grit, while a plain but wholesome diet should be 
supplied. In addition, the surroundings .should be as sanitary* as 
possible. If tuberculosis makes its appearance in a flock, affected 
birds should be killed at once and the carcases burnt. Drastic methods 
of suppression are most, necessary% and no time should he lost in 
thoroughly^ cleaning up the plant and removing all sources of infection, 
chief among which is the droppings of affected birds. 
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The symptoms of tuberculosis are many, but it is only the man 
of experience who can detect them, especially during the early stages 
of the disease. To the novice a wasted appearance is perhaps the 
plainest sign. Then the breast-bone stands out sharply from the body, 
and, together with the neck, becomes devoid of flesh. The comb 
presents a dark unhealthy appearance, diarrhoea usually accdhipanies 
the disease, and the excrement is of an unnatural colour. The bird 
generally limps in the right leg as the disease develops. During the 
latter stages it will present a listless appearance, and is disinclined to 
mix with the other members of the flock. When opening up a tuber- 
culous bird the liver is usually found to be enlarged by reason of the 
presence of tubercle nodules scattered throughout the mass. The terms 
" spotted liver '' and going hght are often used to designate the 
condition of a bird whose liver presents this appearance. It is, how- 
ever, tuberculosis and nothing else. 

For this disease there is no cure ; prevention is the one and only 
way of keeping it in check. The first step in this direction is to breed 
stock possessing the nece.ssary constitutional vigour to combat the 
infection should a bird come into contact with it. Too much emphasis 
cannot be placed upon the value of plenty of fresh air in the poultry- 
house, while strict attention to cleanliness is of equal importance. 

— F. C. Broti'fi, Chief Poultry Instructor. 


THE APIARY. 

WINTER STORES. 

A CAREFUL examination of all hives in the apiary should now he made, 
in order to note the amount of honey that each possesses. It is not a 
good policy to winter on less than 35 lb. to 401b. of honey, and in the 
warmer parts of the Dominion it is advisable to increase this amount 
by half. If a colon}^ is short of that weight and is to be wintered 
successfully, feeding will have to be resorted to. Just in proportion 
to the amount of honey that is left so will the colony thrive in the 
spring, if it is found necessary to feed, do .so, and do not delay until 
the cold weather sets in. Use only inside feeders, as outside feeding 
is dangerous. On no account feed honey unless sure that it comes 
from a clean .source. Using honey from a di.seased hive is a certain 
method of infecting the apiary. 

A syrup made of two parts of granulated sugar to one part of water 
will be found excellent for replenishing the stores when such are con- 
sidered to be inadequate. The syrup is prepared by heating until there 
remains no trace of the sugar-granules. On no account must th(‘ 
mixture be allowed to boil, as this will destroy the value of the food 
and cause dysentery among the bees. Avoid using cheap sugars or 
molas.ses : only the best white .sugar of commerce should be fed. In 
the absence of regular feeders, empty supers may be placed over the 
brood-chambers, and the syrup placed in shallow pans on top of the 
frames. 

FOUL-BROOD. 

In closing down the hives for winter the combs must be carefully 
examined for brood disea.se. Where disease is detected in a bad form 
do not waste time in treating, but destroy the colony. In mild cases 
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remove the diseased combs and insert either sheets of foundation or 
drawn-out combs — the latter for preference. Make a note of the 
infected stocks for treatment in the spring, when fine weather will 
enable the work to be carried out successfully. Do not tinker with 
diseased hives in the off season, as the trouble is more likely to spread 
among the clean ones by robbers. 

CARE OF UTENSILS. 

When extracting is finished for the year care should be taken that 
all traces of honey are removed from the extractor, tanks, &c. Wash 
carefully with boiling water, and dry thoroughly. Cleanliness should 
be observed as a very important matter where articles of food are 
concerned. Cover everything carefully from dust which may accumu- 
late during the winter months. Loose washing-povers of close texture 
are the best for the purpose. Give a good coating of oil to any metal 
parts likely to rust : this will save much trouble in the following season. 


CARF OF HIVES. 

Where necessarj^ the hives should now be given a good coating of 
paint. Stop up all cracks, and replace faulty hives with sound ones. 
Pay spKicial attention to roofs, as it is very important that the bees 
should come through thfe winter dry. It may be necessary to cover 
the roofs with some waterproof material. If zinc is found too expen- 
sive, a cheap substitute, such as ruberoid, may Ix^ used. Clean all 
bottom-boards by scraping. The simplest plan is to provide a spare 
bottom-board. Lift the hive on to the spare one, scrape the old board, 
and replace the hive. Contract entrances against robber bees and 
mice, the latter pest being one for which apiarists must watch during 
the bees' dormant .season. If these precautions are followed the colonies 

will bt' readv for winter. ^ c • t r 4 * 

— L. A, harp, Senior Apiary Insiriicior, 


HORTICULTURE. 

HARVESTING THE M.\IN ( HOPS. 

Al'IHOI'gh every month is harvest-time in horticulture, the autumn 
has that title in a special sense, as the larger main crops then reach 
maturity, and many of them are of kinds which require long storage, 
so that they may Ix^ available over an extended period covering the 
winter months when fre.sh supplies are not so plentiful as usual. For 
this reason they require a special care that the\' do not always get. 
With some of the more important crops in many countries certain 
grades of produce are recognized in the markets when trading, and in 
other instances these are demanded by law. Such standard grades 
have man}" advantages, but specially does it facilitate successful storage 
and market transactions, thus placing the whole business on a more 
secure foundation. Money is more readily advanced on such stocks, 
so very much greater is the security. 

In this direction there is roorn for much imi)rovemerit in our 
methods. It is not uncommon to see large quantities of ungraded 
and low-graded produce incurring the expense of storage and market- 
ing that obviously can never be financially satisfactor\*, and because 
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the practice cannot pay one expects it to be discontinued ; but it still 
goes on, and the loss is apparently the price of experience. The least 
excusable practice is to mix good and bad together. 

The time to grade a product is at the time of harvesting, so as to 
reduce handling and cartage to a minimum. By a careful considemtion 
of the crop then it can be seen whether the main bulk is superior or 
good average. If the former, it can be graded and sold as such ; but 
if there is more than 50 per cent, of the lower grade it is generally 
graded and sold under that class name. In any case all undersized, 
broken, and di.seased samples must be graded out ; to mix such stuff 
in the market grade is to lower the sample and depreciate the value 
much beyond any little advantage in weight. Produce in perishable 
condition compels a forced sale, which is a decided disadvantage to the 
owner. Graded produce, when given suitable storage, may be held 
with some confidence. It is important that the store should be clean 
and ample ventilation available, .so that heating may be avoided, 
especially during the first few weeks of storage. 

LAND-TREATMENT AND CROP-ROTATION. 

At the other seasons of the j^ear, as soon as one crop is harvested 
another is planted after a brief preparation. At the present time, with 
the near approach of winter months, advantage is taken to give a more 
thorough preparation to the land, and by dealing with different areas 
each winter the whole is kept in a state of fertility. The first part of 
the operation is to bum up the remains of the previous crop. Although 
if ploughed in this vegetation would form an excellent manure, too 
often it is affected with disease that may be readily transmitted. So 
frequently is this the case that the precaution of burning can rarely be 
omitted. 

Where heavy dressings of organic manures are required and avail- 
able they may be ploughed in now to advantage, or the slower-acting 
manures such as basic slag or blood-and-bone may be applied. Lime 
also may be applied now, so that its action in correcting acidity and 
improving the mechanical condition of the soil may be accomplished 
before cropping recommences. More especially does the present time 
afford the best opportunity for sowing a hardy green crop for ploughing 
under in the spring. This, as far as possible, should be of a different 
type from the crop immediately preceding or following it. 

What treatment is given to the respective areas depends on the 
crops it is purposed should be planted later, and this brings one to 
the consideration of rotation cropping, than which nothing is more 
important to the grower. In the older countries centuries of experience 
have established in each district, according to the class of land and 
the crops in demand, a suitable rotation that economizes the costs of 
manuring, minimizes the danger of disease, and maintains the fertility 
of the soil. Under pressure of modem conditions, and with a virgin 
soil, one frequently takes the advantage to grow only the best-paying 
crops, which allows of little or even no rotation. But there is an end 
to this prodigal style of farming sooner or later, and it is a very 
difficult position to meet. A consistent prosperity demands that this 
question be studied closely in each locality and a good system of 
rotation arrived at. 
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The phase of rotation cropping being considered at present refers 
to vacant areas of land in market gardens at the present season and 
their treatment. Heavy dressings of organic manures and green crops 
.are usually succeeded by such strong - feeding permanent crops as 
rhubarb and asparagus, or quicker-maturing but stUl gross-feeding crops 
as cabbage, broccoli, cauliflower, leeks, celery, and lettuce. Crops the 
marketable portion of which are the roots do best in a soil in which 
this rankness has passed off, and so usually succeed the class just 
mentioned. Such plants as produce fruit or seed for marketing, if 
grown too rankly and vigorou^y, defeat the end in view, as experience 
has proved that such a type usually flowers but sparely, and even 
these flowers are unlikely to set. 

These statements are generalizations, and much depends on the class 
of soil and the rainfall of a district. The principles stand, however, 
and in a good rotation is to be found the most economical way of 
solving the expensive problems of manuring and disease and pest 
control. 

MANAGEMENT OF TREES AND SHRUBS FROM THE NURSERY. 

Where planting of this kind has to be done to any extent it is 
desirable to give the order the most careful consideration, and now 
select and order the plants required. The supply is frequently limited 
— ^in some directions, at any rate — ^and if the order is postponed there 
is a danger of having to accept substituted varieties or indifferent 
quality. Much better is it, considering the permanent nature of these 
improvements, to order early and get just what is required. 

In most instances it is also de.sirable to take delivery as soon as 
the plants are available, which will probably be about the month of 
May, when, if the plants are growing in boxes, they should be placed 
together in a handy position where they can be watered when necessary 
and not allowed to dry out. If the plants are in bundles and have 
been closely packed for some time they should be opened up in a well- 
ventilated shed, and allowed to air and harden for twenty-four hours 
or so before being taken out and heeled in. This last o])eration is 
done by opening out a trench in a piece of spare ground in friable 
condition, and of sufficient length and size to hold the roots. Place 
the plants in the trench close together but not too thickly ; cover the 
roots well with soil, and tread it rather firm. In this way the plants 
will keep well- all winter, if necessary’ — until one is read}’ to put them 
out into a permanent position. 

vegetable’ CROPS. 

The winter crops of cabbage, cauliflower, celery, tSre., will soon be 
ready for cutting. The blanching of the main celery crop should now 
be completed. The top growth of the asparagus crop will require to 
be cut down and burnt as soon as it ripens. 

During the coming month, on a piece of warm, well drained and 
prepared land, plant out from seed-beds sown in Februar}’ the earl}’ 
cabbage, cauliflower, and lettuce plants for spring cutting ; and towards 
the end of the month sow further beds of the.se plants for putting out 
in the spring. These should be main-crop varieties for cutting in early 
summer. For this purpose the beds are tetter raised and sown thinly. 

— W, r. Hyde, Horiiculiitrisi, 
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THE NEW DAIRY-PRODUCE REGULATIONS. 

MANUFACTURE AND EXPORT. 

(Continued from February,) 

Ports and Gradlng-stora. 

5I« The ports of Auckland, Gisborne, Napier, New Plymouth, Patea, Wanganui„ 
Wellington, Lyttelton, Timaru, Dunedin, and Bluff are hereby appointed to be the 
only ports at which butter or cheese may lawfully be exported. 

55« The buildings specified in this clause, not including any substantial addi- 
tions that may be made to such buildings after the gazetting of these regulations, 
unless the use of such additions has been first approved, are hereby appointed to 
be stores for the storage, cooling, freezing, examination, and grading of butter or 
cheese prior to export ; that is to say, the following buildings : — 

The three stores of the Auckland Farmers' Freezing Company (Limited) at 
Auckland, Southdown, and Horotiu ; the store of the Gisl>onie Sheep-farmers* 
Frozen Meat Company (Limited) at Gisborne ; the store of J. J. Niven and Co. 
(Limited) at Port Ahuriri ; tJie store of the Taranaki Producers* Freezing Company 
(Limited) at Moturoa ; the store of the West Coast Refrigerating Company 
(Limited) at Patea ; the Wanganui Cold Storage Company’s store at CastleclilT ; 
the Wellington Harbour Board's No. 27 store at Wellington ; the two stores of the 
Co-operative Dairy Producers* Freezing Company (Limited) at Wellington ; the 
Lyttelton Harbour Board's cold store at Lyttelton ; the store of the New Zealand 
Farmers* Co-operative Association (limited) at Christchurch ; the store of the 
New Zealand Refrigerating Company (Limited) at Smithfield ; the store of the 
Otago Dairy Producers* Co-operative Cold Storage Company (Limited) at Dunedin , 
the store of the Taieri and Peninsula Milk-supply Company (Limited) at Dunedin ; 
and the store of the Southland Cool Stores (Limited) at Bluff. 

56. The ports and stores named in the last two preceding clauses are in 
substitution for those heretofore appointed, and every Order in Council hereto- 
fore made appointing ports or stores for the said purposes is hereby revoked. 

57. The owner and person in charge of any building appointed to be a store 

for the storage, cooling, freezing, examination, and grading of butter or cheese 
prior to export shall cause the following requirements to be at all times comphed 
with : (a.) The store and its appurtenances shall be maintained in an efficient 

state for the purposes for which it is appointed (6.) All butter and cheese 
received into the store under the provisions of these regulations shall within a 
reasonable time after such receipt be reduced in temperature to the extent 
prescribed in subparagraph (c) of this clause, and shall be held at such reduced 
temperature until removed from the store, (r.) The temperature of butter or 
cheese at the time of delivery from the store for export shall not exceed 15 or 
45 degrees Fahrenheit re.spectively. (if.) The humidity and circulation of the air 
in every chamber used for storing cheese shall be so controlled as to prevent 
excessive shrinkage in the weight of, and to prevent undue growth of mould 
upon, the cheese stored in such chamber. 

Submitting Butter or Cheese for Grading. 

58. With regard to butter or cheese for export to any country other than 
the Commonwealth of Australia or the South Sea Islands the following provisions 
shall apply : {a.) All butter shall, by the owner thereof, be placed in one of the 
appointed stores, at least four clear days before shipment, for the purpose of 
being graded and frozen (6.) All cheese shall, by the owner thereof, be placed 
in one of the appointed stores, at least four clear days before shipment, for the 
purpose of being graded and of having the temperature reduced if necessary. 

59. All butter or cheese for export to the Commonwealth of Australia or 
the South Sea Islands shall by the owner thereof be placed in one of the appointed 
stores, at least twenty-four hours before shipment, for the purpose of being, 
graded. 

60. When forwarding any butter or cheese to a grading-store as aforesaid 
the owner shall at the same^ time notify the Grader at the port of shipment,, 
giving full particulars of the number of packages, together with their brands,. 
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contents* and weights, and any other particulars which the Grader has asked 
for. Such notification shall be in, or to the effect of, form No. 12 or form No. 13 
in the Schedule hereto. Forms may be purchased from the Government Printer, 
Wellington. 

61. Every owner of butter or cheese forwarding it to an appointed store shall 
make his own arrangements for storage, for the transit of the produce to and from, 
the store, and for its shipment. He ‘shall also, in so far as he deems desirable, 
make his own arrangements for its insurance and protection from loss or damage 
of any kind. 

Grading of Butter and Cheese. 

62. All butter graded under these regulations shall be placed in one of the 
following classes, vi7. : (a) Creamery butter, which shall include all butter 
manufactured at any manufacturing dairy registered as a creamery and not 
mixed or blended into milled butter ; (b) whey butter, which shall include all 
butter manufactured at any manufacturing dairy registered as a whey -butter 
factory or manufactured in the manner set out in clause '^5, and in either case 
not mixed or blended into milled butter : (c) dairy butter, which shall include 
all butter manufactured at any manufacturing dairy registered as a private dairy 
and not mixed or blended into milled butter ; or (d) milled butter, which shall 
include all butter mixed or blended at any manufacturing dairy registered as a 
packing-house. 

68. All cheese graded under these regulations shall be placed in one of the 
following classes, viz. : (a) Full-cream factory cheese, which shall, except as 

hereinafter provided, include all cheese manufactured at any manufacturing dairy 
registered as a factory, but shall not mcliide any cheese which contains less 
than 50 per centum, by weight, of milk-fat in the dry matter or has been manu- 
factured from rj>dk from w’hich any milk-fat has been removed or to which 
any milk-solids other than milk-fat have been added ; (6) modified-milk cheese, 
which shall, except as hereinafter provided, include all cheese manufactured at 
any manufacturing dairy registered as a factory and which has been manufactured 
from milk from which some of the milk-fat has been removed or to which any 
milk-solids other than milk-fat have been added, but shall not include any 
cheese which contains less than fifty per centum, by weight, of milk-fat in the 
dry matter ; or (c) dairy cheese, which shall include all cheese manufactured at 
any manufacturing dairy registered as a private dairy. 

64. In grading creamery or wdiey butter the following shall be the maximum 
points for allotment, viz. : For flavour, 50 points ; for body and texture, 25 
points; for colour and salting (if any), 20 points; and for finish, 5 points: 
total, 100 points. 

65. Creamery butter shall be graded as finest, first grade, second grade, or 
third grade according to the following standards * — 


Finest 
First grade 
Second grade 
Third grade 

66 . Whey butter shall be graded 
according to the following standards : 


93 points and over. 

90 points and under 93 points 

80 points and under t)o points. 

Under 80 points. 

first grade, second grade, or third grade 


First grade 
Second gp'ade 
Third grade 


88 points and over. 

80 points and under 88 points. 
Under 80 points 


67. Dairy or milled butter shall be graded ?s first grade, second grade, or 
third grade according to quality and condition. 


68. In grading factory cheese the following shall be the maximum points for 
allotment, viz. : For flavour, 50 points ; for body and texture. 30 points ; for 
colour, 15 points ; and for finish, 5 points : total, 100 points. 

69. Full -cream factory cheese shall be graded as finest, first grade, second 
grade, or third grade according to the following standard 


Finest 
First grade 
Second grade 
Third gi^e 


93 points and over 
90 points and under 93 points. 
80 points and under 90 points. 
Under 80 points. 


IS— Ag. ioaroal. 



210 


N.Z. JOURNAL OF AGRICULTURE. 


MAR. 21 , 1927. 



FORMS 14 TO 17, REGULATION 72: GRADE STAMPS. 

The stamp Graded/' in lower left corner, is for second-grade butter and cheese. 
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70 . Modified-milk cheese or dairy cheese shall be graded as first grade, second 
grade, or third grade according to quality and condition ; 

Provided that in grading modified-milk cheese or dairy cheese the Grader 
may, at his discretion, allot points in the manner provided by Regulation 68 hereof, 
and thereupon grade the cheese according to the standards set out in clause 69 
hereof, save that the term “ finest shall not be used, and the term first grade 
shall be used for cheese graded as of 90 points and over. 

71 . (i.) In grading butter or cheese the Grader shall allot the grade upon 
examining, in the case of butter, one box from each churning and such further 
number of boxes as he deems necessary, and, in the case of cheese, one cheese 
from each ^'at and such further number of cheeses as he deems necessary. 

(2.) The decision of any Grader as to the grade of any butter or cheese shall 
be conclnsb'e, and no action or other proceeding shall he against the Crown, or 
against any Grader, or against any other officer of the Crown, in respect of any 
erroneous decision of a Grader as to such grade. 

72 . As soon as possible after grading any butter or cheese the Grader shall 
stamp or cause to be stamped each package with a grade-mark in such one of 
the forms 14 to 17 in the Schedule hereto as is appropriate to the grade of such 
butter or cheese as determined in accordance with clauses 62 to 70 hereof. 

73 . The Grader shall also as soon as possible send to the owner of the 
butter or cheese a certificate of the said grade (hereinafter called a “ Grader’s 
certificate ”) in such one of the forms 18 to 24 in the Schedule hereto as is 
appropriate to the said grade. 

74 . Notwithstanding the provisions of clauses 72 and 73 hereof, no grade- 
mark shall be applied in respect of any butter which contains more than 16 per 
centum, by weight, of water, or less than 80 per centum, by weight, of butterfat, 
or in respect of any cheese of which the water free substance consists of less than 
50 per centum, by weight, of fats wholly derived from milk ; nor shall any 
Grader’s certificate be issued in respect of anv such butter or cheese 

76 . No person shall remove from an appointed grading-store, except for the 
purpose of immediately shipping it for export beyond New Zealand, any butter 
or cheese in respect of which a grade-mark has been applied, unless the grade-mark 
has been cancelle<l by a stamp bearing the words " Not for export." 

76 . No person shall export, or attempt to export, or be concerned m exporting, 
any butter or cheese unless it has the grade-mark stamped on the package and 
uncancelled, and is otheiwise in accordance with the provisions of these regu- 
lations 

77 , Any person who knowingly and wilfully represents or implies for any 
purpose whatst'cver that the Grader’s certificate issued in respect of any lot of 
butter or cheese is the certificate issued in respect ol any other lot of butter or 
chec.se commits a breach of these regulations. 

78 . In respect of fees for grading butter and cheese the following provisions 
shall apply: \a ) The fee for grading butter shall be i‘24d per standard box, 
subject as hereinafter provided (6.) The fee for grading cheese shall be i*65d. 
per standard crate, subject as hereinafter provided (c ) (1 ) In the case of butter 
or cheese forwarded for export from a registered creamery, factory, 'whey-butter 
factory, or private dairy the fee shall be payable by the manufacturer on demand. 
(11.) In the case of butter or cheese not included in (1) the fee shall be payable by 
the owner on demand, (d.) Where it is found that the total amount paid or pay- 
able in respect of grading fees in any year ending on the 31st day of IMarch exceeds 
the cost, as determined by the Minister, of the dairy-prodiice-grading service, 
including the salary and expenses of the Cioveriiment Dan y prc’iduce Officer or 
Officers in London, the Minister may credit to the payers of fees, towards the fees 
payable by them during the next succeeding year, the amount paid or payable 
in excess of such cost as aforesaid, in the proportion in winch each payer contributed 
towards the fees paid or payable during the period in question, [e.) Where it is 
found that the total amount paid or payable as aforesaid is less than the cost of 
the said service determined as aforesaid, the amount of such deficiency shall be* 
deemed to be part of the cost of the said service in respect of the next succeeding 
year. 

79 , (i.) Butter or cheese shall be regraded — (a) If the owner makes a request 
to the Director to that effect and it is practicable for the Director to arrange for 
it to be complied with ; or (b) if the Director is of opinion that the quality of the 
produce is likely to have changed since the previous grading thereof : or (c) if the 
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owner has removed the produce from the appointed grading-store and the produce 
is again forwarded for grading or shipment. 

(2.) If upon regrading it is found that the grade should be altered, the Grader 
shall remove or cause to be removed the existing ^ade-marks, and shall mark 
or cause to be marked the package in accordance with the grade as altered ; the 
original Grader's certificate shall be returned to the Grader to be cancelled, and 
the Grader shall issue a fresh certificate in accordance with the regrading. 

(3.) In any case where regrading is undertaken at the instance of the Director 
and the grade remains unchanged no charge shall be made for the regrading or 
relative expenses, but in every other case of regrading the ordinary jading fees, 
together with any relative expenses, shall be payable by the owner in respect of 
each regrading. 

(To he concluded.) 


WEATHER RECORDS: FEBRUARY, 1927. 

Dominion Meteorological Office. 

GENERAL SUMMARY. 

Rainfall in February was above the average in most parts of Otago and the 
west-coast and northern parts of the North Island, but was deficient elsewhere. 
The backwardness of the early summer season was compensated for by the 
intensity of its later part in most districts. 

The heat wave which came on about the middle of January continued until 
the third week in February, and some very high temperatures were recorded, 
particularly on the 7th, 13th, and 14th, in the east-coast districts of both Islands. 

A westerly area of low pressure of moderate intensity ruled at the beginning 
of the month, and several minor disturbances passed south of the Dominion. 
One on the 22nd was followed by a cold snap, and a short but rather severe storm 
with a southerly gale prevailed on the 27th. 

Electrical conditions were in evidence in many parts of the countr)^ alx^ut 
the 1st, loth and nth, and 26th and 27th. 

During the month investigations of the upper-air currents were made at the 
Wigram Aerodrome, Christchurch. The ascents of twenty -one pilot balloons 
were followed, and records telegraphed to Wellington. Preliminary examina- 
tion of these results show that although winds were from all directions at the 
surface, above 6,000 ft. of elevation they were from the west, and afterwards 
attained their greatest velocity. On one occasion the balloon was followed up 
to a height of 55,000 ft., while on two occasions they were lost in clouds at 3,000 ft. 

RAINFALL FOR FEBRUARY, I927, AT REPRESENTATIVE STATIONS. 


Station. 

Total Fall. 

Number of 
Wet Days. 

Maaimum | 
Pall. I 

Average 

February 

Rainfall. 

North Island. 




Incbea. 


Inches. 

Inches. 

Kaitaia 

5-r8 

7 

1-92 

2*95 

Russell 

4'62 

8 

I *46 

3*33 

Whangarei 

4-68 

12 

1*14 

4*85 

Auckland 

5-58 

10 

2*02 

3 ’Ob 

Hamilton 

5-10 

12 

1*12 

2*96 

Kawhia 

538 

12 

0*85 

2*40 

New Plymouth 

405 

10 

1*29 1 

4*01 

Riversdale, Inglewood . . 

7’Oi 

10 

2*02 

6*30 

Whangamomona 

6-23 

j 

1*42 

4*14 

Tairua 

4-64 1 

1 8 

1*98 

4’52 

Tauranga . . . . . . 

3-63 1 

9 

1*93 

358 
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RAINFALL FOR FEBRUARY, I927 — COfUinUgd, 


Station. 

Total FalL 

i 

Number of 
Wet Days. 

Maximum 

Fatt. 

Average 

February 

Kainfall. 

North Island — continued. 




Inches. 


Inches. 

Inches. 

Maraehako Station, Op»otiki 

6*22 1 

11 

, 212 

3*48 

Gisborne 

4*59 ! 

10 

1-23 

3*93 

Taupo 

4*70 i 

6 

i-6o 

2‘8i 

Napier 

I-OO 

11 

1 0-21 

2*92 

Maraekakaho Station, Hastings . . 

1*49 

9 

' 0*71 

2-52 

Taihape 

3*^7 

13 

j I -08 

2‘52 

Masterton 

1*58 

10 

1 0-41 

2-70 

Patea 

2 ‘44 

12 

0-71 

2*33 

Wanganui 

0*03 

4 

I 0*28 

2 ‘49 

Pbxton 

472 

7 

, 1*90 

2*06 

Wellington 

1-82 

7 

1 0*91 

3*19 

South Island . 




Westport 

0*87 ! 

11 

0-20 

! 4*37 

Greymouth 

2*73 , 

10 

^>‘57 

(>•13 

Hokitika 

3*04 

9 

0-86 

; 7*31 

Ross . . 

3*13 1 

7 

o*8i 

^•45 

Arthur’s Pass . . 

623 

9 

2-83 

10-17 

Okuru, Westland 

7-94 

10 

, 2-28 

7-92 

Collingvvood 

3-<>7 ' 

10 

1 ^*41 

5*93 

Nelson 

I -as 

8 

0*49 

1 2-77 

Spring Creek, Blenheim . . 

i‘8o 

8 

0‘6o 

' 2-30 

Tophouse 

1-58 

(> 

0-65 

' 4*39 

Hanmcr Springs 

2‘20 

0 

0*73 

' 2-93 

Highfield, Waiau 

2*07 

5 

0-74 

: - 2*59 

Gore Bay 

1-66 

6 

0*70 

3*50 

Christchurch . . 

0‘8o 

7 

0*37 

1*77 

Timaru 

1*34 

12 

030 

1-82 

Lam brook Station, I'airlic 

2-23 

10 

1 *03 

' I *95 

Benmorc Station, Clearburn 

1-68 

5 

1*22 

’ x-23 

Oamaru 

I ‘89 

7 

0‘()5 

I -08 

Queenstown 

1*75 

7 

0-70 

1 i-7e> 

Clyde 

1-22 

6 

0-74 

1 0-99 

Dunedin 

3*19 

12 

1*22 

1 2-69 

Wendon 

2*52 

6 

I‘00 

j 1*57 

Gore 

2*46 

8 

0‘80 

1 2 - 5 () 

Invercargill 

3*44 

15 

0-66 

2-85 

I’Hiyscgur Point , . . . ^ 

7*94 . 

j 

U> 

2*12 

4‘Q(> 



— D 

C. Jiatc^, Dinctor. 


DETERIORATION OF WOOL. 

Information placed before the Board of Agriculture at its last meeting indicated 
clearly that deterioration was taking place in some of the wool grown in New 
Zealand. Two contributing factors appeared to be the use of inferior rams and 
a tendency to dispose of the best ewe lambs as fat stock. It was resolved to 
bring tlie matter under the notice of the various breed societies, and to suggest 
{a) that stud flocks be more rigidly inspected, and [b) that no cull rams (among 
Flock-book sheep) be allowed to be sold for breeding purposes It was further 
resolved to request the Department of Agriculture' to instruct its Inspectors to 
make special efforts to induce farmers to retain their best ewe lambs for breeding 
purposes. 
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ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

CONTROL OF RAGWORT. 


Ragwort,” Opotiki 

Can you recommend a treatment to destroy a few patches of ragwort ? 
We have been pulling these patches for the last three years before they have time 
to seed, placing the plants on rubbish such as logs, &c., and burning same. The 
trouble seems to be that the smallest fibre root left in the ground sprouts the 
following season. 

The Live-stock Division (Noxious-weeds Inspection) : — 

The question may be treated under three categories : (i) Ordinary sheep* 

country ; (2) land used for mixed grazing ; (3) land used exclusively for dairying 
purposes. For class i (sheep*- country) we would recommend, after pulling the 
plants, a liberal top-dres.sing of the infested ground with basic super and kaiiiit in 
the proportion of 4 cwt. and i cwt. respectively j>er acre. This will attract the 
sheep on to the ragwort patches, and they generally bring about the desired 
result in a couple of .seasons. Ewes attack ragw^ort much more readily than do 
wethers or young sheep. Small patches aggregating an acre in a held of 50 acres, 
or more of rea.sonably good pasture should not produce any serious disability to 
sheep depastured thereon. For class 2 (land used for mixed grazing) top-dress, 
as for sheep-country, and if the proportion of cattle carried is greater than sheep 
it might be desirable to fence 111 the infested part in such a way that the sheep 
(preferably ewes) are more closely confined on the aftected area. Sheep used in 
this way for the eradication of ragwort should be moved frequently — say, after 
three weeks — on to clean pasture for a similar period, when they can again be 
returned for a further term on the ragwort As regards class 3, if the better-class 
lands are to be preserved for dairying purposes ragwort must not bt allowed a 
place in the pastures. In the earher stages of infestation, wTien the weed is^ 
confined to small patches, the matter of cultivation is worthy of con.si deration. 
In such cases it is a good plan to reverse the common practice of pulling or digging 
out by digging in. It will be found that this plant readily succumbs to cultivation. 
The surface roots, which frequently survive the pulling or digging out process, 
will cease to give further trouble if ploughed or dug in to a depth of 6 in. 
Further, the seed will not germinate if covered to a depth of 2 in. or 3 in. If 
odd plants and small patches of ragwort are treated with due respect and 
destroyed early it will save the farmer a great deal of worry and expense latei. 


OUTDOOR STORAGE OF APPLES. 

G. H. Loney, Wellington : — 

Kindly let me know whether apples can be pitted successfully in New Zealand 
for keeping purjxi.scs, and, if so, the best method to adopt ; also what varieties 
are recommended for storing in this way. 

The Horticulture Division : — 

Apples cannot be pitted successfully in the usual way, as, although they keep 
fairly well under that treatment, the flavour is badly aflccted. An approximate 
method that is somewhat better is to make a bin in a plantation of evergreen trees 
or other shady place by driving in stakes and boarding up the sides or building 
them up with brushwood, and filling the bin with sound fruit to a height of not 
more than about 2 ft. or 3 ft. Pile the centre and make what protection may 
be necessary. Only what are known to be keeping varieties should be stored in 
this way, and, as any broken or decayed fruit mixed in will cause loss, success, 
depends on only sound fruit being stored. 
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WIREWORMS AND THEIR CONTROL. 

R., Rotorua : — 

Could you please give me a brief life-history of the wireworm ? What crops 
does it chiefly attack, and is there any way of destroying the pest— say, by a 
soil-fumigant ? 

The Fields Division : — 

There are several species of wireworms, many of which are restricted in 
their range. The life-histories of these have not Ijeen worked out in detail in 
New Zealand. The following account refers in a general way to wireworms as 
a whole: Wireworms are the larvae of click-bectles (Elateridae) . Those species 
whose larvae live underground lay their eggs under the surface of the soil about 
the roots of grasses. This is done by several of the species in the spring. The 
larvae, on hatching, feed on roots, and may take from two to three years to fully 
grow whem they pupate. The pupal period lasts several months. The adult 
click-beetles emerge from the pupae. All pasture carries a normal wireworm 
population. When old-standing pasture is broken up and a crop sown — for 
example, cereals or potatoes — the wireworms will attack and may do some con- 
siderable damage for the first season, but the infestation diminishes considerably 
the longer the ground is under cultivation. Beyond thorough cultivation control 
is unsatisfactory. Soil-fumigation may do a little good, and the use of calcium 
cyanide worked into the ground during cultivation at the rate of 200 lb. to the 
acre has been said to have good effect. The cyanide applications should be made 
not later than fourteen days before a crop is sown. This treatment is practicable 
for comparatively small areas only. 


WIND-GALL IN HORSF/S FETLOCK. 

E. E. Denham, Auckland : — 

I have a horse with a wind-gall at the fetlock. The swelling is a large one 
(more than half the size of a closed fist), and extends through to other side of leg. 
The wind-gall has been there for about three months, and may be an old trouble. 
The horse is lame to some extent, and the swelling hard when the animal has his 
weight on that leg. Will tlie fluid have to be drawn off, and, if that is done, will the 
relief be permanent ? 

The Live-stock Division : — 

The usual treatment for severe chronic wind-galls consists of blistering the 
parts and. later, when the immediate effects of the blister have subsided, keeping 
the fetlock bandaged with dry flannel bandages. If this shows no beneficial effect 
within the course of two months, the only treatment likely to do good would be 
the evacuation of the fluid This operation will not afford permanent relief or be 
likely to do any good unless performed by a skilled man, because the gall will 
rapidly fill up again, and unless extreme care is taken the parts will become septic, 
thus probably rendering the horse quite useless As in the case of your hoihC 
the wind -gall appears to be a very large one and to be causing lameness, a good long 
rest would be needed after any treatment. This certainly seems to be a case for 
examination and treatment by a veterinary surgeon, who w'ould be able to deal 
with the trouble according to its merits. 


ITALIAN BEES AND SECTION HONEY. 

“ Apiarist,” Brydone : — 

Please inform me how to w'ork sections for honey with Italian lx?es. I have 
had no trouble with Black bees, but I cannot get the Italians to start the sections. 

The Horticulture Division : — 

Italian bees may be induced to enter the section lK>xes by iirst adding a super 
ff half-depth extracting-combs. The Ixjcs will enter these more readily, and get 
the habit of storing above. When the extracting - combs are well started, raise 
them and place the section boxes immediately over the bmod -chamber. 
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INVENTIONS OF AOmCULTURAL INTEREST. 

Applications for patents, published with abridged specifications in the New 
Zealand Patent Office Journal from 31st December, 1926, to 24th February. 
1927, include the following of agricultural interest ; — 

No. 54485 : Cheese product ; A. G. \V. Cutter and F. J. Schwieters, Kaponga. 
No. 54750: Butter-box; J. Brennan, Brisbane, Queensland. No. 54814 : Plough- 
share ; J. McRae, Springburn. No. 55659 : Fruit-grader ; W. McBimey, Rarotonga. 
No. 55762 : Milking-machine attachment ; J H. Mason, Feilding. No. 56760 : 
Coulter-buckle ; P. and D. Duncan, Ltd., Christchurch. No. 56830 : Manure- 
distributor ; F. T. F. Evans, Auckland. No. 57249 : Fencing-post ; H. L. 
Schaeffer, Eskdale. No. 57420: Sheep-shear flexible coupling; J. Davidson, 
Sydney, N.S.W. No. 55557 : Butter-tray ; L. Malaghan, Dunedin. No. 55825 : 
Incubator ; C. T. Price, Dunedin. No. 57466 : Sheep-shears friction-drive ; 
J. Davidson, Sydney, N.S.W, No. 57575: Manure - distributor marker attach- 
ment; F. T. F. Evans, Auckland. No. 57623 : Tripod harrow; F. T. F, Evans, 
Auckland. No. 55433 : Dressing flax ; F V. Raymond, Auckland. No. 55761 : 
Milking-machine valve ; J. H. Mason, Feilding. No 57621 : Harvesting-machine ; 
W. Mitchell, East St. Kilda, Victoria. No. 55630 : Scutching-machine ; M. H. 
Wynyard, Onehunga. No. 56950 : Ploughshare ; W. Mackay, South Yarra, 
Victoria. No. 57767: Wool-pack; J. O. Viney, Melbourne. No. 57827 : Destruc 
tion of pests ; Hart and Co. Proprietary, Ltd., Melbourne. 

Copy of full specifications and drawings m respect of any of the above may be obtained from the 
Registrar of Patents, Wellington, price is. All fees must be paid m advance in cash, or paid to the 
Public Account at a branch of the Bank of New Zealand and the bank receipt sent to the Patent Office ; 
or fees may be remitted by Post Office order or postal note. 


FARM MACHINERY IN NEW ZEALAND. 

The particulars tabulated below are compiled by the Census and Statistics Office. 
It will be noticed that electric motors and agricultural tractors have both almost 
doubled in 1926 as compared with 1925. In 1921 the number of electric motors 
returned was only 456. 


— 

1925. 

1926. |j 

t* 

1925. 

1926. 

Farm Engines, 


|| Farm Machinery and Implements. 



Water-power — 


1 Reapcrs-and'binders 

15,881 

15,574 

Number of wheels or motors 

846 

967 j' Threshing-machines 

477 

36 1 

Approximate horse-power *. . 

3 .. 125 

3,614 {' Chaffeutters 

2,903 

2,865 

Electric — 


jl Wool-presses 

8,601 

8,641 

Number of motors 

3,451 

6,356 ,j Cream-separators ., 

44,656 

45.765 

Nominal horse-power 

;,235 

12,631 1 Milking-plants — 



Steam — 


!; Number of plants 

15,561 

16.391 

Number of engines 

622 

473 ' Numbc'r of cow's capable of 

56,226 

58,648 

Nominal horse-power 

2,975 

2,221 ij being milked simultane- 



Internal combustion — 


1 ously 



Number of enguies 

19,894 

19,434 Total number of cows milked 

705,033 

729,772 

Nominal horse-power 

! 62,794 

61,706 ij on 31st January 



Portable or traction — 

i 

■ Shearing-machines — 



Number of engines 

854 

832 || Numl^r of plants 

5,728 

5,949 

Nominal horse-power 

! 5,427 

5,4561! Number of stands 

18,445 

18.797 

Agricultural tractors — 


:| 


1 

Number of tractors 

1,026 

2,025 



Nominal horse- power 

17,222 

32,360 1 




* Being aggregate power of cases where specified. 


FORTHCOMING AGRICULTURAL SHOW& 

Rotorua A. and P. Association : Rotorua, 23rd March. 

Methven A. and P. Association : Methven, 31st March, 

Temuka and Geraldine A. and P. Association ; Geraldine, 31st March, 
Malvern A, and P. Association Sheffield, 21st April. 

Flaxboume A. and P. Association : Ward, 27th April. 
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PULPY KIDNEY’’ DISEASE OF LAMBS. 

INVF:STIGAT 1 ()N in central OTAGO, season 1926. 

D. A. M.R.C.V.S., D.V.S.M., Veterinary Laboratory, Wallaceville. 

For many years, throughout New Zealand where the fat-lamb industry 
is carried on, sudden deaths have occurred among lambs at the age of 
about thr<*t‘ to four weeks. Tost-mortem examinations of the carcasts 
have shown a pulpy condition of the kidneys and an excessive quantity 
of rtuid in tlu' heart .sac. The lambs which died and showed these 
lesions were always exceptionally forward for their age, and almost 
invariabl)’ single lambs. Gilruth first in\ t‘stigated tln^ dis(‘ast*, and after 
much careful work concluded that th(‘ trouble* was of dietetic origin. 
The \’iews he formulated are still lu‘ld to-day -namely, that the condition 
is the result of the lambs being “ done ” too well, and that losses may 
be checked by such means as exercise, reductrl diet, and blood-letting, 
these methods ha\’ing proved highly effective in inanv instanct*s. 

In C'entral Otago the mortality among fat lambs ol tht' age stated 
has increased very considerably within the past lour or five years In 
considering the general rirciunstances in which this has occurred, two 
outstanding facts must be bona* in mind (1) Within the last ten 
years, and more especially in the last h\e yi'ars. there has bet*n a 
gradual increase in tht‘ use of Romiitws a breed which thrivt‘s and 
fattens exceedingly w(*ll in that district , (2) rabbits, which wen* pre- 
sent in vast numbers a f(*vv years ago. an* now ('olnparali^•ely scarce, .so 
that, generally speaking, the carrving-capacity of the land has been 
much increastnl, whereas in many cases the stock actiiallv carried has 
not lH‘en increased proportionatelv 

In view of the heavier losses occurring th<‘re, the .sheep-farmiTs of 
Central Otago approached the Department of Agriculture with *i recpiest 
that special investigation into the matter be earned out in their district, 

< and since it was realizc^d that much was still unknown regarding tht* 
actual bodily changes culminating in death, and as tlure was tlu* 
possibility that more detailed inquir}’ into the matter imght bring to liglii 
further points regarding prevention, the request was readily granted. 
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General Scheme of the Investigation. 

After careful consideration the following plans were decided upon : — * 

Four suitable farms were to be selected — two on which losses from 
the disease in question habitually occurred, and two on which this was 
not the case. Analyses were to be made of the soil and pasture of 
these farms, and of milk-samples from ewes with twins and ewes with 
single lambs. Milk for analysis was also to be obtained from ewes 
whose lambs had died of the disease, if this were possible, and addi- 
tional soil, pasture, and milk samples as the circumstances suggested. 
(This part of the plan was carried out as arranged, and the analyses 
made by the Department’s Chemist and his staff, together with 
Mr. Aston’s remarks regarding the results and on the subject 
generally, are presented in an accompanying article.) 

Post-mortem examinations were to be made as thoroughly as possible, 
and materials to be collected for bacteriological and pathological exami- 
nation. Further, all circumstances connected with the occurrence of 
the disease were to be carefully noted. 

Since the state of the kidney is the most pronounced lesion found, 
it was considered necessary to take samples of blood at intervals from 
selected ewes and lambs on the four farms, so as to discover by 
biochemical methods if there existed any damming back of waste 
products in the blood as a result of inadeciiiate functioning on the 
part of the kidneys. 

It was felt, moreover, thi^t while there could be no doubt that the 
disease was responsible for considerable losses, there were probabl}’ 
other causes for some of the deaths, and that possibly this accounted 
for the se('ming failure in some cases of the preventi\'e measur(*s 
advocated. 

The investigation was commenced in Maniototo County, with head- 
quarters at Ranfurly, on the 14th October, 1926, at which date lew 
losses had occurred, though elsewhere^ Oamaru, for example- where 
the .season is a little earlier, there had already been a heavy mortality. 

Seasonal Occurrence of the Disease. 

In Maniototo during the investigation the period when losses 
were greatest was from about the 20th October t(^ the 8th November. 
Deaths occurred for some days prior to this period and gradually 
increased, then fell off rapidly in the (*arly days of November. It has 
been the experience of all who were questioned that the same sort of 
thing happens annually, the losses always occurring about this time- - 
a little earlier or later according as the season is a forward or backward 
one. In rare cases deaths occur in older lambs - - from four to five 
months- -and at other times of the year, A case of this sort has 
occurred recently, the post-mortem findings being typical of the disease 
in question. 

Type of Lamb affected. 

Sex : Personal observation, and reports from farmers who were good 
enough to keep notes of such things, show that, taken over large 
numbers, the sexes are about equally liable prior to marking, whereas 
among lambs dying after marking ewes are in the majority. 

Breed : Romneys, Corriedales, and crosses of these two breeds seem 
to be most liable in the district under consideration, but this is probably 
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not significant, since the great majority of sheep in the district can 
be grouped under thest^ headings. The following experience of a Kye- 
burn farmer, though it was possibly a coincidence, si*enis sufficiently 
striking to be worth relating : To a mob of 140 old ewes he put 
Romney, Corriedale, and Shropshire Down rams, and 114 lambs were 
born, of which half were sired by the Shropshires. Tlie lambs all 
appeared to thrive equally well, but, while 12 pcT cent, of the Romney 
and Corriedale progeny were affected and died, none of the Shropshire 
crosses suffered at all. There are some grounds for thinking this to 
be other than a mere coincidence, and the point will be inquired into 
further. 

Age : As aln'ady stated, there are rare cases where older lambs art 
affected, but in the* vast majority of cases the lambs which die are 
from two and a half to four weeks old- -that is, in about the fourth 
week of life. 

Twin lambs : While these are not entirely immune, the deaths among 
twins are negligible in number compared with those among singles. 

( ondition : One of the most striking facts about this disease is that 
the lambs dying of it are invariably in extremely forward condition. 
It occasionally happens that lambs die of the disease on pasture which 
a])p(‘ars to be rather poor than otherwise . but Iktc, as in all other 
cases, the size, weight, and fatness of the carcase were (]uite remarkable 
tor a lamb of that age. 

Nature of Pastures where Deaths occur. 

The following two subsections (ending on page 222) are an abstract 
of a report by Mr. E. Bruce Levy, the Department’s Agrostologist, 
di^almg with the pastures ol tlu* district imder investigation from two 
points of view (i) food production, and (2) tlu* possible ju'esrnce of a 
])()ison<)us weed or weeds which might cause the losses. 


f<k ) n-PKoi>i'( iiox. 


The pastures on which the greatest mortaliix occurred consist of 
the following grasses and clovtTs : Perennial r\ e-gras^. white clover, 
suckling-clover, and Poa pratensis, and small <)uantities of cocksfoot, 
crest(*d dogstail, luiglish trefoil, and red cloviT. The following are 
botanical analyses of certain ol these ]>astun‘s 


AiuUjsis \o 


Uarc ground . . 
Perennial rye-grass 
W hite clover . . 
Suckling-clover 
Poa pratensis. . 

C rested d ogs 1 a 1 1 
Goose-grass 
Hair-grass 
English trefoil 
Cocksfoot 
Red clover 
Yorkshire fog , . 
\Veeds (catsear, Ac.) 


I. 

- 

> 

4 


h 

\r C* lit 

IVi 

Per Cent. | 

I‘- r t. fUT 

Pf r t t'ui 

Per Cent. 

1 

10 

1 1 ! 

4‘ 

45 

44 

Sl 


35 1 


3^’ 

00 


1 2 

7 ' 

10 

1 

1 5 


- s 

’ 1 i 



14 

S 

1 

1 




0 

1 

4 

1 

• • \ 

- 

K) 

4 


ik \ 

1 1 

it 

5 
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On examining these analyses it is readily seen that rye-grass, white 
clover, and suckling-clover form the bulk of the food the ewe is getting, 
and this irrespective the fact that in many paddocks virtually half 
the area is bare ground. 

On pastures that were poorer in composition than those tabulated 
the mortality was not so high. Bulk of food such as is provided by 
lucerne, young luscious grass, or youtig pasture with a good proportion 
of red clover in it seems also to reduce mortality. The following are 
analyses of paddocks where virtually no losses occurred : — 


Analysis No. 


Bare ground 
Perennial rye -grass 
White clover . . 
Suckling-clover. . 
Poa pratensis . . 
Cioose-grass 
Hair-grasb 
Chewings fescue 
Red clover 
tWeds 


7. ; 

s. 

9- 

1 Per Cent. ‘ 

1 

Per Cent, i 

Per Ce 

lO i 

35 ' 

II 

1 1 

44 

12 

9 1 

29 

!(:► 

. . ' zz 



1 ' 



22 , 


25 

23 


39 

3 




27 


19 


8 


A number of other old pastun\s where no deaths were occurring 
were carefully examined, and in th(‘ majority of these the absence of 
springing rye-grass and clover was quite marked. 

In Maniototo the old pa.sture ryc-grass is short and nutty, and is 
probably the most highly concentrated rye-grass to be found anywhere 
in New Zealand. A significant fact is that in some parts of Taranaki 
where sheep pastures have been top-dressed to improve their feeding- 
value the mortality among fat Jambs has notably increased. A mixture 
of w^hite clover and rye-grass is excellent ff)r milk-production by 
ewes, and its good qualities are enhanced in Maniototo by the large 
amount of available phosphate in the soil (larger than elsewhere in New 
Zealand) and by the low rainfall, which results in a .short, nutty 
growth. This latter fact is of much importance. A luscious, watery 
groA’th has not the-same food value, bulk for bulk, and, moreover, has 
a tendency to scour the animal and thus reduce the milk-yield. On 
the wdiole, conditions in Maniototo at this time of the year (late 
spring) are ideal for the production by the ewes of large quantities of 
milk, which their lambs never seem to tire of taking. Young lucerne, 
for example, which is ^ a highly concentrated food as far as its dry 
matter is concerned, contains much water, .so that bulk jor bulk it is 
not as good a milk-producing food as the rye-grass and white-clover 
mixture. It has, in addition, a tendenc}’ to .scour the ewe owing to 
the amount of protein pre.sent in it. Ked clover, similarly, i.s a bulky 
food, and its presence to the extent of 27 per cemt. in the foregoing 
analy.sis No. 8 probably accounts for the absence of deaths in that 
excellent pasture. Again, as grasstis mature and approach the .seeding 
stage their value for milk-production declines ; the same applies to 
spelled and rough pastures. 

Systematic work on the relative food values, mineral content, &c., 
of the common grasses and clovers from different .soil types, and at 
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all stages of growth, would greatly facilitate an investigation of this 
kind. 

The farmer who suffers these losses should do his utmost to 
regulate the quantity and quality of fot)d the ewe is getting as the 
lamb appioaches the danger line — that is, during its third 01 fourth 
week. Tlie following practices suggest themselves : - 

(i) Where all the paddocks are in good, old rye-grass and while 
clover, concentrate the ewes and lambs on a smaller area. Although 
many paddocks show a large proportion of bare ground, it must be 
remembered that if the pasture there is of the type indicated, and the 
place be lightly stocked, the ewes can still get ample of this highly 
concentrated food to produce excessive (j nan titles of milk. Over- 
stocking during the danger period is the only way to overcome this. 

{2) Grow more young pasture and bulky foods such as lucerne and 
red clover. The inclusion of red as well as white clover with ail 
pasture sowing would help in rendering the young pastures more 
bulky, and in addition to its other uses the growing of more lucerne 
would pro\ide more winter hay, so that more ewes could be carried. 

(3) Shift and drive the ewes and lambs daily before and during 
the danger period. 

The elimination of rabbits is having a bigger influence on the 
vegt^tation of the district than most farmers realize. The young 
spring growth that usually w’as eaten or spoilt by rabbits is now 
available for sheep, and an increased milk-flow from the ewes follows 
as a natural course. 


THE POISONOUS-WEED THEORY. 

Regarding the possibility of some poisonous plant Ix'ing responsible 
for the disease, the common weeds of the Maniototo country are 
the following : Catsear {Hypoclioeris radicatu), dandelion [Taraxacum 
officinale), sorrel {Rumex acetoscUa), storksbill [Krodiuni cuntanum), 
willow herbs (Epilobium spp.), cudweed (Guaplialium colhnum), Cali- 
fornian thistle [Cnicus arvensis), Scotch thistle [Carduus lamcolalus), 
sp(*edwell (l^eronica hnxhatimii) , slender chickweed [Cerastiiim triviale), 
short - stalked cranesbill {Geranium sessilefioriim), and mouse - eared 
chickweed (Cerasiiim vulgaiiim). To these may be added certain 
inferior weed grasses as follows : Goose-grass [Bromus hordeaceus), 
hair-grass {Fesinca hromoidcs), English hair-grass {Aira caryophyllea), 
and desert poa {Poa Maniototo), 

Throughout the tussock country there is also a great a.ssortment 
of weeds and small indigenous herh^, comprising the following 
species : Yellow oxalis (Oxalis corniculafus), silky cotula [Coiitla per- 
pusilla), piripiri (Acaena spp.), colobanth [Colobanthus brerisepalus), 
scabweeds (Raoulia spp.), New Zealand field daisy {Lagenophora 
pumila), New Zealand violet (Viola Cunninghamii), forget-me-not 
(Myosotis pygmaea), Buttercup {Ranunculus lappaceus), New Zealand 
broom (Carmichaelia Petriei), patotara {Lcucopogon Fraser i), swamp lily 
(Chrysobactron Hookeri), wild irishman (Discaria toumaiou), porcupine 
scrub (Hymananthera dentata), cushion pimelea (Pimelea sericeo-villosa. 

The only one of this list which might be suspected is the cushion 
pimelea, since in Taranaki and Wairarapa an allied species — Strathmore 
weed— has been known t6 cause deaths among horses. However, 
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in Maniototo the cushioii pimelea ii commonest on the harder, poorer 
country, where the lamb mortality is light or absent, and on the higher 
country up to 2,000 it. where this disease does not occur. On many 
of the farms where the mortality is highest this plant is entirely 
absent. : ..v 

It can be definitely stated that no other of the foregoing weeds is 
poisonous, and the weed-poison theory for the trouble may be ruled 
out. [End of abstract of Mr. Levy’s report.] 

Symptoms and Post-mortem Lesions. 

In the vast majority of cases of the disease no symptoms are seen, 
lambs apparently in excellent health being found dead a few hours 
later. Generally they are found dead in the morning, and the bodies 
are usually near the nightly camping-ground. Through the kindness 
of several of the farmers sick lambs were brought to headquarters, 
and a few were seen on the farms. In only six instances, however, 
was it confidently felt that they were suffering from the disease in 
question. The symptoms in these instances were as follows : The 
lamb lay stretched on its side, the expression was drawn and suggested 
considerable pain, head stretched out, breathing rapid and jerky, pulse 
small and ranging from about 90 to 100, heart-sounds dull, and 
membranes of the mouth and eye showing a blue tinge. At short 
intervals there was given a choking bleat, suggestive of extreme pain, 
the whole body quivered for a while, and then became quiet until the 
next spasm occurred. These lambs were all killed while in this 
condition in order to obtain perfectly fresh specimens and to observt^ 
the state of the organs in such circumstances. 

Before dealing with the condition found in these six cases it will 
be as well to describe what is seen at the more usual post-mortem - one 
held upon a lamb found dead. In these the abnormalities found wen* 
as fbllows (nearly one hundred ca.ses showing these lesions having been 
examined) : Kidneys : The outer portion of kidney substance (cortex) 
is reduced to a red, jelly-like pulp, the central part being less affected 
and sometimes quite firm. Both kidneys are affected in all cases. 
Sometimes a red, mottled appearance is seen before the kidney capsule 
is cut. This is due* to haeraorrhage in the substance of the organ, and 
is not, as farmers often imagine, an indication that only parts of the 
kidney are affected. Liver : This is intensely congested with blood, 
so that on cutting into it this fluid oozes out in large quantities. 
Heart : The sac in which the heart lies (pericardium) is distended to 
a variable degree with straw-coloured fluid, in which, if the lamb has 
been dead some time, one finds yellow clots of fibrin. On cutting into 
the heart one finds in the lower cavities (ventricles) slight haemorrhages 
under the lini^ membrane. Apart from these, there are no other 
noteworthy lesions found in the carcase. 

In the case of a lamb killed while suffering from the disease the 
same lesions are found, except that the kidneys, although enormously 
congested with blood, are still quite firm. The pulpy condition 
develops very quickly after death, and results from the enormous 
quantities of blood imprisoned in the kidney vessels pressing on and 
distending the tissue, and subsequently clotting and shrinking there. 
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Deaths of Lambs from other Causes. 

As stated in the introduction, it was thought highly probable that 
many deaths occurred which by the farmers were attributed to this 
disease while in reality they were due to other causes. This proved 
to be the case, and the following brief notes may be of value to 
farmers in enabling them to assess the true position more accurately 
in future : — 

MARKING. 

Odd cases of blood-poisoning occur, but are usually recognized as 
such by the faimer. 

Hemorrhage following the marking of ram lambs is probably a 
much commoner source of loss than is realized. Several farmeis 
stated that they had observed this condition, and the following instance 
shows its importance : A report was received that several lambs 
were dead in a mob which had been marked the previous day, and 
a visit was made forthwith. Eleven dead lambs were found, and 
of these seven were males, which had quite obviously died as a 
result of haemorrhage, the whole available space in the abdominal 
cavity being filled with clotted blood. One of the remaining four was 
obviously mismothered, and the other three — ewe lambs — were dead 
of causes other than so-called “ pulpy kidney." 

BLOATING. 

Bloating is a danger which should be duly considered by the 
farmer where luscious feed, such as lucerne and even young grass or 
oats, is used for depasturing ewes and lambs. The danger is not 
great when the stock are on these feeds constant!}' ; for example, ewes 
can be lambed on lucerne and kept there without much risk. The 
danger lies in giving stock a brief spell on such feeds. The food is 
attractive and appetizing, and, being unaccustomed to it, the lambs 
are verj’ liable to eat it too greedily. The following instance of thih 
shows the danger well : A farmer who had about hundred lambs 
this past season dro\’e them daily some distance along a road to a 
lucerne paddock, where they grazed for an hour or so and were then 
driven back to their paddocks. Out of thirty-.six fat lambs which 
died, thirty of the deaths resulted from bloating. 

WANDERING AND BLIND LAMBS. 

Although in the aggregate a large number of lambs are affc'cted in 
this way, the loss to the indmdual farmer is not great, the largest loss 
encountered from this cause being i per cent. The condition is a 
peculiar one and easily recognized. The affecti*d lambs wander dull}’ 
round, with the head held low, and in nearly all cases in a one-way 
circle, either always to the left or always to the right. The circle 
may be large, or so small that the lamb turns round and round on its 
own axis. Some of them wander aimlessly in any direction. In either 
case, when their w^andering brings them to any solid obstacle, such 
as a bush or fence, they bore into it with their heads and lean forw^ard 
on it. Examination shows them to be blind in one or both eyes, 
though the eyes appear quite normal. If the lamb is blind in the 
right eye it wanders in a circle to the left, and %'ice versa. Several 
post-mortem examinations were held on lambs so affected, and in all 
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FIG I BUNn LAMB TURNING IN A CtRCLB 



FIG. 3 LAMB WITH TBTANlr SYMPTOMS 


cases there was marked fatty degeneration of the liver, the tissue being 
very noticeably yeUow in colour ; there was much ^-stained mucus 
in the duodenum (intestine leading out of the fourth stomach), and in 
some ca6es there seemed to be an excessive amount of fluid in the 
cranial cavity. Probably this latter exists in all cases, but it is 
exceedingly diflicult to estimate at a post-mortem conducted in the 
field. 




APRIL »o, X927. N.Z. JOURNAL OF AGRICULTURE. 225 

Some lambs so affected recover automatically, though they rarely 
thrive afterwards. One ewe was seen which, as a lamb, had 
wandered in a ciicle. She was well grown and a good mothei, but 
was very excitable and would not go with the rest of the flock. 
Examination showed her to be blind in the left eye still, though she 
no longer wandered in a circle. If it is considered desirable to attempt 
treatment in such cases, the best results are obtained by withholding 
all food for a few days, keeping the lamb in a dark, quiet place, and 
giving a daily dose of J oz. to i oz. of Epsom salts. When improve- 
ment commences a little milk can be given. Fig. i shows a typical 
case of this trouble. 

TETANY. 

Apart from occasional cases of lockjaw, resulting from infection 
at marking- time, there is a fairljr common condition which closely 
resembles this disease in the sym^Oms shown. One good reason 
for mentioning it is the opinion expressed by several farmers that it 
might be due to strychnine poisoning. While its actual cause is not 
definitely known, it does not appear to be either lockjaw or strychnine 
poisoning. It was possible to entirely rule out the latter possibility 
in numerous ca,ses where careful inquiry was made. The possibility 
of its being due to what is known as alkalosis, which is typically 
manifested by tetany, was duly considered and disproved. Post- 
mortem examination revealed that there was very intense constipation 
in all such cases, and this, togethif^S^^ the fact that manipulation 
of the abdomen in the lamb before dfeath caused intense pain, suggests 
this as the cause of the condition. Marked and unmarked lambs are 
equally liable. Fig. 2 shows a typical case. 

Preventive Measures advocated. 

EFFECT OF MARKING. 

Reference to the following table will make it easy to understand 
why many farmers in the district have no faith in marking as a 
preventive measure. 

Farui. I Marking. | After Marking. 


I . . 


70 

43 

37 

2 . . 


24 

10 

M 

3 (one paddock only) 


9 

4 

5 

4 .. ’ .. 


30 

10 

; JO 

5 .. 


Oo 

30 

, 30 


Closer consideration, however, shows that these figures are not a 
true indication of the efficacy or otherwise of this method. 

No. I Farm, as is usual in the Maniototo district, had only one 
marking. Many of the lambs were very young at the time, and such 
check as they received was quite overcome by the time they reached 
the danger age. Lambs were dying rapidly before marking ; several 
died Just before or. immediately after the operation. Then there was 
a lull of several days till the younger lambs overcame the check and 
reached the danger age. . The same remarks apply in general to 
Farms 4 and 5. 



226 


N,Z. JOURNAL OF AGRICULTURE. 


APWl. 20, J927. 


No. 2 Farm : Of the fourteen lambs which died after marking, 
the death of at least eleven was from other causes, these being the 
eleven previously referred to in connection with haemorrhage after 
marking. 

No. 3 Farm : Four of th^- deaths after marking occurred on the 
second day. No post-mortems ^ere made, but the fact that nearly 
half the total death-rate in that paddock occurred on the second day 
after marking, and that three of the four lambs which died that day 
were males, is strongly suggestive of some cause associated with the 
operation. 

The fact that, whereas the sexes are equally affected prior to 
marking, more of the ewe lambs die afterwards is undoubtedly significant, 
since the ewe lambs get a much slighter check. In general only one 
marking is held, and as the ewes are not drafted into mobs as they 
lamb it is impossible to draw any conclusions regarding the matter 
which will stand close criticism. Only one man was met with who 
drafted his ewes and marked systematically, keeping records of his 
losses. Fourteen lambs died before marking, and sixteen afterwards ; 
but on his own statement he did not oi>en many of the carcases, and 
of those he did examine only a few showed pulpy kidney.” 

The co-operation of some of the farmers will be sought next season 
to test the method carefully under properly controlled conditions to 
avoid erroneous conclusions. 

EXERCISE. 

Many farmers stated that they had tried exercise and found it useless, 
but on closer inquiry it turned out that they had only commenced 
moving the lambs about when several had died, and the average age was 
three to four weeks. As with marking at a given age, .so vnth moving 
the stock, the fact that the ewes arc not drafted as they lamb makes 
it impracticable to exercise properly. Speaking generally, the bulk of 
the lambing extends over about three or four weeks, and consequently 
in a given paddock there are lambs three weeks of age, which may b(‘ 
found dead almost any hour, mixed up with newly dropped lambs and 
ewes still pregnant. Obviously it is impo.ssible to exerci.se stich a 
mixture of stock adequately. 

The following instances go to show how easy it is for a suggested 
preventive measure to get into disrepute: — 

” A,” who had numerous losses from pulpy kidney ” in 1924, 
tried exercise in 1925, and apparently derived much benefit from it. 
This season he exercised again, depasturing daily on to lucerne, after 
driving some way along the road. (This case is referred to in con- 
nection with bloating.) He lost twenty lambs in a comparatively 
short time, and was attributing his loss to the disease under investiga- 
tion, till a visit to his farm and a demonstration on a freshly dead lamb 
showed him conclusively that bloatiqg was the trouble. Up to my 
departure from the district he had lost thirty-six fat lambs in all-- * 
thirty by his own account from bloating, five from the wandering 
sickness already referred to, and one from pleurisy, but none from 
” pulpy kidney.'" 

B " had suffered heavily, and in 1925 made a thorough effort 
to pirevent the disease; In addition to marking, he docked four 
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times at fortnightly intervals, and provided exercise by driving in 
batches from the paddocks to a field of green oats for an hour or two 
daily. His losses were heavier than in the previous year, when no 
precautions were taken. As far as is known, none of these lambs was 
opened ; but in the light of A's experience this year it is more than 
probable that here again the deaths were due to bloating. 

An objection often raised by farmers when urged to exercise their 
lambs is that it will give them such a check that they will not be in the 
first grade when drafted to the freezing-works in the autumn. Having 
this in view, it is intended to carry out experiments in exercising 
lambs, and to ear-tag the experimental animals so that they can be 
watched at the grading-scales when killed. ^ 

OVERSTOCKING OR PLACING ON BARER PADDOCKS, ETC. 

The desirability of these courses, before and during the danger 
period, has already been stressed in the abstract of Mr. Levy's report. 
It will suffice to give a few instances where these methods were tried-. 

(1) A mob of 250 ewes with 280 lambs were running on a good, 
old, white-clover and rye-grass pasture. Fifteen lambs died there. 
The mob was then crammed on a 50-acre paddock of young rye-grass 
and left there. Three lambs died next day (no post-mortem made-- - 
deaths possibly due to bloating), one died the following day, and two 
more a week later, after which all trouble ceased. 

(2) On the same farm 113 ewes in not very good condition were 
placed on 60 acres of grass at lambing and left there. No deaths 
occurred at all. 

(3) In this case there were 202 ewes with lambs, h'our lambs died 
up to 23rd October, on which day they were marked. On the 24th 
three lambs died (one from blood-poisoning), and the mob was moved 
to a bare paddock. No deaths occurred after th(* move. Returned 
to good pasture on 7th NovemlxT, and still no deaths occurred. 

(4) This was another mob on the same farm as {3) — 208 ewes with 
lambs. Four deaths occurred up to 27th October. Marked on that 
day and placed on good p)asture. Deaths continued up to 7th November, 
w^hen they replaced the previous mob on the Ixire paddock. Deaths 
ceased from that day. 

(5) An interesting experiment w^as carried out by a Gimmerburn 
farmer. Out of a mob of 290 lambs twelve died, presumably from 

pulpy kidney." He tlien took the ewes and lambs off the paddock 
and yarded them. The older ew^s wxTe kept in the yards for fourteen 
hours, and again for a similar period four da\’s later. The 3^ounger 
ewes were given one spell of twenty-four hours in the yard. With 
the exception of one lamb which died while yarded up, the losses stopped 
in this mob from the time the experiment began. 

EWF/S CONDITION AT LAMBING. 

So many factors come in to fog the field of inquiry in this connection 
that nothing in the way of definite evidence could be obtained either 
one way or the other. As will appear later, the amount of milk yielded 
by the ewe is of great importance, and it is wtII knowm, both with cows 
and sheep, that a beast that is ** done " wdl during the winter will 
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milk better than she would have otherwise. When the dam is in good 
order at parturition she tends to give abundant milk for a considerable 
period, even when the diet she gets at that time is not of first quality, 
because during the dry period reserves of materials have accumulate 
in the body from which she draw supplies for milk-production. 
This may be the explanation of the occasional deaths from the disease 
among lambs on poor pasture. In any case, that the ewes in these 
instances are somehow finding the wherewithal to feed their Iambs 
extraordinarily well is shown by the bodily condition of those which 
die. Another fact having a bearing on this side of the question is 
that losses are very noticeably slighter among the progeny of two- 
tooths than among that of maturer ewes. 

Laboratory Baamlnatton of Specimens. 

It would serve no useful purpose in an article of this nature to go 
into technical details concerning individual specimens examined at Wal- 
lace ville. Sudi bacteriological work as was done yielded no evidence 
whatever of an infecting germ being causative of the disease. Exami- 
nation of portions of affected kidney afforded no evidence that the 
condition found in them was the result of an attempt to eliminate any 
poisonous material. As already stated, the pulpiness is the result of 
extreme engorgement with blood prior to death. Examination of the 
liver showed intense congestion with blood, and the liver-cells appeared 
to be loaded to a somewhat unusual extent with a substance, probably 
glycogen — ^the form in which the body stores up its carbohydrates 
(starches and sugars)- -and in addition showed a varying degree of 
fatty infiltration. It seems very possible that these points in connec- 
tion with the liver-cells have a profound bearing on the subject. 

Thanks to the co-operation of four of the local sheepfarmers we 
were able to secure some hundreds of samples of blood from ewes and 
lambs. The object of this was to discover by periodical analysis of 
blood from individual ewes and lambs whether there was any note- 
worthy change as the lamb approached and passed the danger age. 
As already stated, the kidney lesion is the most obvious one in this 
disease, and it was thought that possibly the kidneys were not func- 
tioning properly for some time before death ; that consequently waste 
products were accumulating in the blood ; and that when these products 
reached a certain limit acute illness and more or less sudden death 
resulted. However, these samples and certain others procured from 
lambs suffering from the disease have served the very useful purpose 
of disproving that idea. There is no accumulation of nitrogenous 
waste products, nor of chlorides, in the blood of affected lambs ; con- 
sequently it must be readily understood that there is no impairment 
of the kidneys' excretory function prior to the sudden onset of the 
illness. 

In view of an opinion expressed publicly in Southland last 
December it appears desirable to lay still mrther stress on the 
following point : There are good grounds for thinking that prior to the 
onset of acute symptoms the kidneys are normal and function normally. 
Before death the kidney is enormously congested, and in specimens 
obtained at that time the kidney-cells, includii^ the lining cells of 
the tubules, are still norltnal, apart from a trifling degree of cloudy 
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swelling which is readily accounted for by the pressure exerted on 
them through the distension resulting from such extreme congestion. 
This is in direct contradiction of the statement in question that the 
Iddney-tubes are destroyed."' When the kidney becomes pulpy after 
death the tubes may with some truth be described as ** destroyed/" 
but this is a post-mortem change. It is hoped that the present 
statement, together with the results of Mr. Levy's exhaustive 
botanical survey of the affected area in Maniototo, will prevent 
further eruptions of the poisonous-weed theory." 

Tentative Conelusions from the Season’s Work. 

The outstanding facts upon which theories can be based are as 
follows : (i) The disease occurs with extraordinary regularity at a 

definite period lasting approximately three weeks ; (2) affected lambs 
(typically affected with the disease as judged by kidney, liver, and heart 
lesions) are approximately three weeks of age, are in exceptionally 
forward condition, and are taking grass as well as milk ; (3) although 
deaths occasionally occur on poor country, the type of lamb to die is 
always as just stated. 

The t>"pe of lamb to die is quite definite, so that its primeness 
must be either the cause or the predisposing factor in the condition. 
Regarding the age of the lambs, and th(‘ season when the deaths occur, 
it is about that age that the lamb has started grazing, and at that 
season the greater part of the herbage is in the leafy stage prior to the 
shooting of the flowering head — that is, at the most potent stage for 
promoting milk-production ; moreover, its nitrogenous components are 
undergoing rapid changes from the non-protein to the protein form. 
(In passing it is worth noting that there appears to be nothing definitely 
wrong with the ewe's milk except its great (quantity ; motherless 
lambs are frequently twinned on to ewes whose lambs have died of 
" pulpy kidney/’ and do quite well.) 

These points, taken in conjunction with all that has gone before, 
suggest the following : A quickly developing type of lamb is supplied 
with abundance of milk from birth ; it reaches in an (u^erfat condi- 
tion the age when grazing commences ; it is plethoric and lazy, and its 
digestive organs are consequently lacking in tone and sluggi.sh in their 
action. At this stage the nature of the pasture increases the milk-yield 
of the ewe, thus thro^^ing extra strain upon the lamb’s alimentar\’ tract, 
and, through this, on its system generally. Tlu' lamb now starts picking 
about for itself, and in the course of a day not only ingests a large 
quantity of milk, but also a varying amount of highly nutritio\is herbage. 
It seems feasible to think that the atonic digestive organs, already 
fully occupied in dealing with a copious milk diet, may not be able to 
deal effectively with the various protein breakdown products derived 
from its own tissues (muscles. &c.) and from the intestine. Sundry 
poisonous products of this nature arc normallj* formed in the body, 
and in a state of health are dealt with bj’ the liver in sucli a way 
as to render them non-toxic. (As already mentioned, there is a strong 
suspicion that the liver-cells are overloaded with glycogen and fat in 
cases of this disease.) Some such products do have a ]>rofound effect 
upon the blood-circulation, and, as it has been endeavoured to show. 
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the lesions found in pulpy kidney " disease are due to circulatory 
disturbances. ^ 

It must be clearly uhderstood thait the preceding paragraph is not 
intended as a statement of fact. It appears, however, to be the 
theory which best fits the case, and it is felt that herein lies the 
most hopeful working hypothesis, 4 or future technical investigation. 
Additional bacteriological and other work will also be undertaken. 

The occasional cases of this disease occurring in older lambs later 
in the season are highly interesting. The recent instance referred to 
affected fifteen stud lambs in high condition that had been rounded 
up for dipping. The remainder of the lambs were promptly weaned and 
no further losses occurred. Such instances rather .support than detract 
from the probability of the theory outlined. 

Suggested Experiments in Prevention for Next Season. 

Whereas investigation on the foregoing lines is a matter of great 
scientific interest, actual practical results— in other words, a .saving 
to the farmer’s pocket — can be accomplished only by properly con- 
trolled experiments with the various preventive measures that are 
advocated. For these trials controls are essential, and preferably 
.should embrace a fair half of the flock. Experimental mobs must be 
drafted into batches according to lambing-dates. 

It IS hoped that co-operation will be forthcoming to try the 
following : Daily exercise, commencing at ten days of age , d(x:king at 
fourteen days and marking at, say,* eighteen days of age , yarding ewes 
and lambs nightly , yarding ewes and lambs at other and various 
intervals ; overcrowding without exercise 01 extra marking , com- 
binations of overcrowding, exercise, and extra marking ; use of various 
crops such as lucerne, young grass, dec , feeding ewes during pregnancy 
with the object of lowering the milk-yield 

The ewes must be duly selected so that they are fairly representative. 
Post-mortem examination must be made by a veterinarian on all 
lambs dying in experimental flocks, and lor future identification at 
the works experimental animals must be giv(*n numbered ear-tags. 

It will be appreciated that the work of arranging and supervising 
a programme of this sort will be very considerable, and it is hoped to 
make an earl}" start. 


In conclusion, I have to make due acknowledgment of the help 
received from Mr. David Weir, Stock Inspector at Ranfurly. His 
knowledge of the district and of the local fanners was most useful, 
and the large amount of additional work which was entailed upon him 
was always well and willingly done. Mr. P. McGregor, Government 
Veterinarian, was associated with me during part of the investigation, 
and his help was much appreciated. The authorities and staff of the 
Medical School, Dunedin, have my sincere thanks for the facilities 
afforded me, and particularly Miss S. Woods, M.Sc., who carried out 
the analyses of blood-samples, which lack of facilities at Ranfurly 
made it impossible to perform there. Professor Malcolm, of Otago 
University, took a very keen interest in the work, and his kindness in 
placing his knowledge of physiology at my disposal was greatly 
appreciated and very helpful. 
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MORTALITY AMONG LAMBS IN CENTRAL 

OTAGO. 

CHEMICAL ANALYSES OF PASTURES, MILK, AND SOILS. 

B. C. Aston, F.N.Z.Inst., Chemist to the Department of Agriculture. 

The soils of Central Otago, which are derived from the mica-schist 
rocks, have so far upon chemical analysis yielded a high amount of 
“ available phosphoric acid soluble in a i -per-cent, solution of citric 
acid, as in the Dyer method for determining available plant-food (see 
this Journal, Vol. 26, No. 6, p. 329). The fertility of the Otago Central 
soil is proverbial, and is probably due to the high amount of available 
phosphate present. 

Mechanical analyses of soils upon which mortality among lambs 
occurred last spring compared with one on which there W(?rc no deaths 
from pulpy kidney show that there is no perceptible difference in 
the physical composition of the soils. Chemical analyses, however, show 
that the available and total phosphate in the soil of the propiTt}" upon 
which no mortality occurred is much lower than in those analysed from 
farms upon which the losses were heavy From this one may infer 
that, other factors being equal, the land where the lambs enjoyed im- 
munity from this trouble would nof 'grow such a rich pasture as that 
upon which the trouble was rife. 

The results of the pasture analyses presented in Table i show that 
most of these samples are contaminated with .sand or silt, but Nos. 794 
and 795 have all the characters of pure samples. The column headed 
“ Fusion of Silica and Sand represents the fusion of the hydrochloric 
acid insoluble portion with carbonate of .M>da. From these ash-analyses 
one can say positively that the mineral foods given are present in good 
proportions, and there is no reason to suspect mineral deficiency. 

The question arose w^hether the composition of the milk which the 
mother ew^*s gave — the milk being the largest portion of the diet of 
the lambs which died at the age of between four and five weeks — was 
in any way abnormal. The reply the writer gave to this w^as that, 
the ewes being healthy and on natural pasture, it was unlikely that 
there would be any change in the composition of the milk ; that im- 
proved condition of diet or climatic environment would be reflected 
more in a change of volume of milk yielded than in change of com- 
position. To test the matter fully, arrangements had to be made for 
the transport of the milk some hundreds of miles to the Laboratory 
at Wellington. This was effected by the use of thermos flasks. The 
ewes' milk, being much thicker than cow\s’ milk, did not churn in the 
flasks. The samples were placed in the flasks after thorough cooling, 
and arrived at the Laboratory in good condition for analysis, without 
the use of preservatives. 

The results of the analyses of the ewes’ milk are shown in Table 2. 
A much more extensive series of analyses is required befon* expressing 
any positive opinion, but the results go to show that there is no great 
abnormality, and that the constituent that changes at all is, as in cows’ 
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milk, the fat. That the flaw or yield of milk is exceptionally high there 
is some evidence, hut further experiments are necessary to give accurate 
figures. 

Table 2. — Analyses of Ewes* Milk 


Sample, 

Locality. 

Fat. 

Proteins. ! Total 
(N X 6*39.)| Solids. 

Ash. 

W/756 

Kyeburn, No. 44 . . 

^•5 

4*6 

13*9 

! 0*98 

757 

Kyeburn, No. 39 . . 

3 * 

4*4 

13*8 

0*90 

760 1 

Eweburn, No. 83 . . 

4-9 

4*4 

15-2 

0*98 

761 

Eweburn, No. 75 . . 

^•3 

4*5 

12*8 

1 0*99 

793 

Kyeburn 

j 4*3 

4*4 

I 4 '() 

0*9(1 

796 

Gimmerburn 

i 2-8 

! 4*5 ; 

j 13-4 

0*97 

, 797 

Gimmerburn 

| 3-6 

1 4*4 ’ 

13-9 

0*93 


Remarks. 


Twin lambs. 
Single lamb. 
Single lamb 
Twin lambs 
Single lamb (died) 
Twin lambs 
Single lambs 


[Anafyse^ by V. T. Letghton. 

The fact that the mortality begins and ends so suddenly seems to 
be evidence of some seasonal change in the chemical composition of 
the pasture concomitant with early spring growth. Very early lambs 
do not fall victims, neither do late lambs, the period of maximum 
intensity of the mortality being from 20th October to 8th November. 
The fact that twin lambs do not suffer seems to be evidence that the 
milk is not pt>isonous but may be present in excessive amounts, and 
therefore more than the single lamb can assimilate without suffering 
in health. Either of these two hypotheses may be correct, or they 
may be operating jointly to produce the result. 

The pasture samples were analysed for total nitrogen, with the 
results stated in the table. The result shows that nitrogen is not 
present in abnormally high amounts, except perhaps in one Wedderburn 
pasture (W/795). Godden {Journal of Agricultural Science, Vol. 16, 
p. 87, 1926) gives the analysis of a highly manured horse-paddock at 
Taplow as 3*562 per cent, nitrogen in dry matter, compared with average 
of cultivated pastures, 2 830 per cent. 

There is the question whether the nitrogenous matter is present in 
the form most suited as food for the young lamb, and this is an aspect 
which will engage the attention of the Department’s chemists during the 
coming spring. The few samples received were examined to determine 
if there was any radical (difference between the chemical compo.sition 
and the nitrogenous constituents of the Otago pastures with those of 
normal pastures elsewhere. The number of samples received is too 
small to warrant drawing any definite conclusions from the results, but 
the figures suggest lines for future work. The crude protein and true 
protein may be found to increase with the increase in mortality. 
There are wide variations in the figures for “ amides ' and for ratio 
protein/amides, which may be due to inadequate sampling. Results 
obtained from the Welsh Plant Breeding Station* showed great varia 
tions in composition in two consecutive years. 

It appears desirable to continue the investigation, taking more 
adequate samples from a number of ** healthy ” and “ unhealth}’ ” 
farms over a juried of years. 

* Fagan and Tones: “The Nutritive Value of Grasses as shown by their 
Chemical Composition'^ (Univereity College of Wales, Aberystwyth, Series H. 
No. 3, Seasons 1920-^3). 

leatast 
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Table 3, — Crude Protein, True Protein, and ** Amides " in Pasture Samples from Central 
Otago, arranged in Approximate Order of Normality of Pasture^late October 
and early November, igz6. 


Sample. 

Crude 
Protein, 
per Cent. 

(N X 6*25.) 

True Protein, 
per Cent. 

Amidee, 
per Cent. 

Ratio : 
True Protein 
to Amides. 

Remarks. 

W/ 79 I 

15-12 

12*31 

2*8i 

4*4 

Healthy pasture. 

729 ., 

17-19 

12*25 

4*94 

2*5 

Healthy pasture. 

814 

19*50 

13-63 

5-87 

2*3 

Affected pasture. 

759 

13-38 

10-50 

2*8o 

3*7 

Affected pasture. 

728 .. 

17-38 

12-50 

4-88 

2-8 

Affected pasture 

7 ^^^ •. 

18-56 

13-63 

4*93 

2-8 

Affected pasture. 

794 1 

19*26 

14-56 

4*70 

2*3 

Badly affected pasture. 

822 . . 

14*43 

10-81 

3*62 

3*0 

1 Badly affected pasture. 

795 • • 

2I-8i j 

14-75 

7-06 

2-1 

Badly affected pasture. 

Average . . 

17-40 

12*77 i 

■ i 

4-63 i 

2-8 

i 



f-4 nalyses by 1. D. Foster, 


SUMMARY OF ANALYSIS OF PASTURE SAMPLES (TABLE 3) AND SOILS 

(tables 4 AND 5). 

Pasture Samples, — (i) Compared with figures obtained from rye- 
grass grown and examined at the Welsh Plant Breeding Station, the 
Central Otago pastures — in which rye-grass is the dominant grass— are 
higher in true protein and also in the ratio of true proteins to amides. 

(2) Compared with composite pasture samples grown and examined 
at Cambridge, England, the Central Otago pastures are low in protein, 
but considerably higher in the ratio of true protein to amides. 

(3) The healthier pastures in Central Otago have possibly a lower 
‘true protein/amide ratio than those where mortality occurs. 

Soils, — (i) The mechanical analyses show no differentiation. 

(2) The chemical analyses show these soils to be high in total lime 
and total potash. They are also high in available potash and available 
phosphoric acid. The soil taken from healthy land, however, contained 
about half the apiount of available and also total phosphoric acid that 
was present in soils from affected farms. Otherwise the three soils 
were similar. 


GENERAL REMARKS. 

It is questionable to what extent a rich proteid diet would affect 
lambs or other ruminants, but physiologists have observed that an 
excess of protein in the diet of mother rats causes mortality in the 
young during the lactation period. There is, further, the possibility 
that at a certain early stage in the growth of the pasture in the rich 
Central Otago soils there may be an abnormally high percentage of 
non-proteid nitrogenous constituents, such as amides and amido-acid 
compounds, which would exert a" further strain on the already over- 
taxed digestive organs of young lamibs overfed with excessive milk diet. 
A familiar example of the effects of such bodies is that of asparagus, 
which contains asparagine in quantity. Asparagus is eaten by man 
when the plant is in an exceedingly young stage, and when it contains 
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its nitrogen largely in the form of asparagine, a crystalline body whicli 
becomes changed in the more mature plant into insoluble protein. Such 
compounds as asparagine are usually abundant in the young growth of 
spring, especially in leguminosa?, whether those growths spring from 
rootstock or from seed. In the case of the Central Otago spring pas- 
tures, an abundant element coming from seed is the suckling-clover 
{Trijoliim dubium (T, minus) ), as it is an annual. It is quite possible 
that the grazing animal would obtain a sample of food differing from 
that picked by hand by the most careful sampler, and that hence 
samples sent to the analyst may not reveal the true richness of the 
sheep's diet in nitrogen. 

The evidence seems to indicate that in years past the rabbits which 
overran the country mitigated the mortality by grazing off the very 
youngest and tenderest growth, but that now the rabbits are kept 
severely in check this growth is consumed by the sheep or lambs. 

The whole question is a most interesting one, and requires close* 
investigation by a chemist on the spot. Samples must be taken with 
great care through a whole season on different types of soil. 


CONTROL OF BROWN AND BRONZE BEETLES IN THE 

ORCHARD. 

Brown and bronze beetles are recognized to be very destructi\e 
orchard pests. The latter particularly is on the increase, and during 
the past season has been responsible for a considerable amount of 
blemishing of the apple crop. So far no satisfactory method of contiol 
has been devised, despite the fact that numerous expenments ha\i* 
been carried out over a number of years. The constitution of tl is 
pest is evidently too strong to render it amenable to the orchard 
arsenical sprays, consequently deterrent sprays at the time of attack 
suggest the greatest possibility of control Unfortunately, none of 
those at present in use has been found to give very much relief. 

However, Mr.’ H. R. John, of Te Teko, Bay of Plenty, claims to 
have secured a very satisfactory control from the use of Black Leaf 40 
Black Leaf is a nicotine specific commonly used in orchard practice, 
but it has until recently attracted no great amount of attention as a 
remedy for bronze-beetle. In the course of a letter Mr. John writes * — 

The grasb'gnib or brown chafer beetles did not nse here till about the middle 
of January this year. As soon as they showed themselves on the trees in an> 
number I sprayed with Black Leaf 40. and they left the trees alone altogether 
V piece of ground badly affected ih previous sea.sons, and the trees sprayed 
last year, was dug. On this piece of land only one plum*tree out of six has been 
attacked at all* and that very slightly. Since 1 sprayed for the beetle in January 
I have not noticed any on the trees* the only ones seen being in the ground where 
dug, and they appear to be dormant. 1 am convinced that this pest can be con- 
trolled greatly here, if not killed altogether, by using the Black Leaf spray. 

A closer watch will be kept on the results of Black Leaf 40 else- 
where, in the hope thAt Mr. John's experience may be confirmed, 

—HorHcuUure Division 
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OAT-SMUT AND ITS CONTROL- 

SURVEY AND EXPERIMENTAL WORK, SEASON 1926-27. 

J. C, Nbill, Field Mycologist, Biological Laboratory, Wellington. 

Farmers in the South Island have lost this season approximately half 
a xnillion bushels of oats — or, at 3s. per bushel, £75,000 — solely through 
failure to disinfect their seed for smut. The statistics tabulated below, 
which were collected during Januaiy and February of this year, show 
that in Canterbury oat-smut has caused much greater losses than last 
year, while in Otago and Southland the amount of smut has been 
greatly reduced. These results may be in part due to seasonal varia- 
tions in the severity of attack of the disease, but are certainly mainly 
due to the care or want of care respectively of farmers in the treat- 
ment of their seed oats. Certain districts in Otago and Southland 
which last year suffered very heavy losses show this year a mere trace 
of smut in the crops, due to the general adoption by the growers of 
proper methods of seed-disinfection. 

In the Wairau Valley, Marlborough, an interesting position in regard 
to this disease was disclosed by the survey. Last year no smut was 
detected in the oat crops in this valley, and it is not the custom for 
growers there to disinfect their seed. Two crops of Algerian oats were, 
however, examined in the neighbouring Awatere Valley and found to 
contain a good trace of smutted heads. The seed for these crops had 
been specially imported from Canterbury to bring into the district a 
new strain, and, as is customary in Marlborough, had been sown with- 
out disinfection. This year twenty-four crops of oats scattered all over 
the district were found to contain oat-smut, and wherever the seed 
origin could be traced it was found to have been the product of the 
infected crops examined in the Awatere Valley the year before, or to 
have been directly imported from Canterbury. It seems probable, 
therefore, that unless the farmers of Marlborough disinfect their seed 
oats, as they do at present their wheat and barley, they will in the 
future suffer heavy losses through smut, and seriously impair the clean 
reputation of Marlborough chaff. 

Details of this season’s oat-smut survey are given in Tables i and 2. 
together with last year’s figures for comparison. The methods used in 
collecting and estimating are the same as those used last year and 
published in the Journal for March, 1926, page 166. For computing 
the amount of the losses a bushel of oats has been taken as worth 3s. 
in both years. 

PREVENTIVE TREATMENT. 

There is only one way to prevent the occurrence of smut in oats, 
and that is to sow seed free from infection. Naturally smut-free seed 
is rare, but almost complete disinfection may be obtained with any 
line, however smutty, by steeping the seed in formalin prior to sowing. 
This method is cheap — costing about a penny per bushel of seed — 
simple to apply, and, if properly carried out, will not lower the per- 
centage germination or vigour of the stand. Many farmers still use 
the bluestone pickle, but this method, while it reduces the smut to 
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Table — Number and Condition of Oat Crops examined. 


1 

District. 

'' BzaminGd. | 

1 Qean. 

X92S*26. 

1926-27, 

1923-26. i 

1926-27. 

1 

Marlborough 

12 

52 ' 

10 

28 

Canterbury . . 

35 

236 1 

iS 

79 

Otago 

100 j 

129 ! 

12 

30 

Southland 

no 

ns 1 

II 

5 


Smutted. 


District. 

Trace to 1 per Cent. 

X per Cent to 20 per Cent. 

Above 20 per Cent. 


1925-26. 

1926-27. 

1925-26. 

1 1926-27. 

192 5-: 6. 

1 192 6-; 7. 

Marlborough 

2 

[ 

19 


4 


1 

Canterbury 

12 

82 

5 

85 


TO 

Otago . . 

41 

65 

33 

29 

14 

5 

Southland 

47 

68 

42 

33 

10 

i 9 

i 


Table a. — Estimated Losses from OaUsmut, 
I Crops examined. 


District. 

Area. 

1 

Actual Loss. 



1 1923-26. 

1926-27. 

i 1925-26. I 

1926-27. 

1923-26. 

1926-37. 

Marlborough 

Canterbury 

Otago . . . . 

Southland . . i 

1 

j 

1 Acres. 
398 

1. 17.5 

5 ^ 1*9 

2 . 362 

Acies. 

1,219 

5.901 

2,609 

2,711 

Acres. 

I 3 » 
528 ' 

■ ‘57 ; 

Acres. Bushels. 

7 •• 

20 1 534 

50 . 20,434 j 

I 12 1 6,076 1 

Bushels. 

198 

8 , 844 
2,176 
5.152 

Totals 

9.054 

12,440 

: ^8-8 1 

370 27.044 I 

I*. 370 




Statistical Estimate. 



District. 

District Area in Oats. 


Lost 



Quantity. 

Value. 

! 

1923-26. j 

1926-27. 1 

1 i925’*26. 

1 ^ ’ 

1926-27. 

1 1925*26. 

i 

I 1926-27. 

1 

Marlborough . . ; 

Canterbury . . j 

Otago . . . . } 

Southland . . ' 

> 

Acres, j 

15.000 1 
187,000 

82.000 

71 .000 

Aoret. 

15.000 
202,000 

78.000 
66,500' 

Bushels. 

847915 

326,938 

182,277 

Busbels. 

2,600 

302.465 

64,500 

126,380 

£ 

12.737 
49.040 1 

27.341 

£ 

390 

45^370 

97675 

18,957 

Totals . . 1 

359^-000 

361,500 

504.130 

495.945 

89,iiB 

74.392 
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small proportions, most certainly lowers the germinative energy of the 
seed An examination of the detailed results of this season's experi- 
ments with both methods, which are given in Table 3, shows this 
clearly ; but still more striking was the difference in vigour seen when 
the plants were growing side by side. 

The method of treatment recommended is as follows : In a tin 
bath, wooden, iron, or concrete trough, or other receptacle, mix the 
formalin as purchased with water in the proportion of i pint of formalin 
to 30 gallons of water. Do not guess, but measure the quantities accu- 
rately, for on their correctness largely depends the success of the 
treatment. Put half of each sackful of seed oats into another sack, so 



FIG. l. OAT-SMl’T. 


[photo by //. Drake. 


that the sacks for treatment are not more than half full. Immerse the 
sacks and grain below the surface of the formalin solution for exactl}’ 
ten minutes, moving the grain about several times while under. At 
the end of ten minutes remove the sack from the solution. A good 
method for this is by means of a block and tackle rigged over the 
trough, by which the sack can be lifted and left for a while suspended 
over and draining back into the trough. The sack is then thrown on 
the ground and the grain flattened out to an even layer within the 
sack. If the operation is performed in the evening the grain will be 
fit for sowing the next morning. Do not empty the grain into other 
sacks unless these have been previously disinfectea. 
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Dipping may be continued in the same solution until the level is 
too low to cover the sacks, when fresh solution should be added made 
up in the same proportions — i pint to 30 gallons of water. A pint 
bottle of formalin costs 2s. 9d., and it will make enough solution to 
treat about 35 bushels of oats. 

Some farmers obtain satisfactory results by shovelling the grain on 
the floor while sprinkling the formalin solution over it from a watering- 
can. If this method is adopted the heap of grain should be covered 
overnight with sacks soaked in the formalm solution, and the shovellii^ 
should be done very thoroughly so as to make sure that every grain is 
completely wetted by the solution. The steepii^ method as described 
is in general safer, both in regard to smut - control and in avoiding 
damage to the seed, and is at least as easy to carry out, provided a 
suitable dipping-trough is available. 



FIG 1 PORTION OF CEREAL SMUTS TRIAL PLOTS AT ASHBURTON EXPERIMENTAL 

FARM, SPASON 1016 17 

[PMo t) /. H . Hai/ieU. 


It will be noticed that the strength of formalin solution recom- 
mended has been increased from i pint in 40 gallons to 1 pint in 
30 gallons. This year’s experiments (Table 3) show that the increased 
strength is quite safe, and is more effective m controlling the smut. 

SUMMARY OF EXPERIMENTAL RESULTS. 

The experiments on the control of oat-smut were this year confined 
to the hot-water, bluestone, and formalin methods, last year’s work 
having diown these to be the most effective. Six varieties of oats 
were used, five of which showed heavy smut-infection in the untreated 
controls, the sixth (Algerians) remaining clean throughout. A series 
of samples dipped foi;; ten minutes in water held at temperatures from 
I2I® F. to 141® F. diowed that the germinative vigour of the seed was 




Table 3 — OaU^mul Lxpcr%ments ai AshburUm ExpertmetUal Farm, Season 1926 - 2 ^. 

Sown, 16 th 19 th October 1926 , hrst count, 17 th Noveml»er, 1926 final count, i‘ 5 t~ 5 th February, 1927 . 
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not impaired up to 137°, and that only with the Sparrowbill sample 
was there a serious drop in germination at 141°. With the Garton 
seed (Abundance), which gave 47 per cent, of smut in the controls, 
no smut appeared at temjjeratures above 123°. The Sparrowbill, Black 
Supreme, and Providence varieties showed no smut above 125°, while 
the Duns gave one smutted plant at 127° and 129° F., but none above 
that temperature. A gradual increase in tallness of the plants at 
harvest was apparent in all varieties, as compared with the control 
rows, through izi"" to 133'", this being maintained to 137'', and dropping 
off to control level again at 141®. 

Bluestone (copper sulphate) showed satisfactory results only with 
the variety Providence, in which it controlled the smut, with a slight 
improvement in germination over controls. With the other varieties 
bluestone failed to control the smut, and it impaired the vigour of the 
seed, so that not only was the total germination less but it was delayed 
with many of the seeds for several weeks. In the tabular results it 
will be seen that bluestone alone showed a higher percentage count of 
mature plants than at the first count, when the majority of the plants 
were 3 in. to 4 in. high. In addition the bluestone rows looked sickly 
and yellow compared with the healthy green of the control and formalin 
rows alongside. 

Three strengths of formalin solution were used : 1-240 (i pint 

to 30 gallons), 1-320 (i pint to 40 gallons), and 1-480 (i pint to 
60 gallons), in each of which the seed was dipped for ten minutes and 
drained, kept moist and covered overnight, and sown on the following 
day. No significant difference could be detected between the three 
treatments in regard to germinative vigour, and all three were in general 
better than the untreated controls. In regard to smut-control, the 
1-240 strength completely controlled the smut, except in the Gartons, 
where one seed e.scaped disinfection. The i 320 strength controlled 
the smut with Duns and Providence, but failed to do so in the other 
varieties, though the amount was reduced to less than i per cent. The 
1-480 strength failed to control the smut in any of the varieties. 


INTERNATIONAL CONGRESS OF AGRICULTURE, 1927. 

The thirteenth International Congress of Agriculture will be held at Rome from 
23rd to 28th May this year. The programme of the congress is divided into six 
sections, as follows: (r) International Conference of Agricultural Associations; 
(2) Agricultural Cultivation and Industry ; {3) Zootechnics ; (4) Training and 
Co-operation in the Agricultural Industry ; {5) Agricultural Geology and Clima- 
tology ; (6) Women's Section, dealing wuth women's organizations in rural dis- 
tricts, domestic economy, and the development of rural life The main topic for 
discussion in Section 3 will be the problem of the world production of meat and 
milk from an economic and social standpoint ; and that in Section 2 the culti- 
vation of cereals from a similar point of view. 


Winton Experimental Farm Pasturage . — Referring to last month's article on 
top-dressing trials at Winton Experimental Farm, the weeds shown botanical 
analysis to be present in the pasture of Block 3 (ranging from 6 to 8 per cent of 
the herbage) were Scotch thistle, catsear, hawk weed, mouse-eared chickweed, and 
scarlet pim^mel. In the unlimed strips Yorkshire fog and sweet vernal were 
also present. 
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« NATURAL CONTROL »» OF WEEDS AND INSECTS 

BY FUNGI. 


G. H. Cunningham, Mycologist. Biological Laboratory, Wellington. 

“ Natur.al control ” is a shibboleth that has been much before the 
public in recent years, owing to the amount of prominence it has been 
given in the Press. The possibility of eliminating a weed or insect 
without direct labour or monetary expenditure has an especial appeal 
to the fanner or orchardist. The writer has of late received increasing 
numbers of .specimens of weeds, insects, and the like, sent in by farmers 
and others to the Laboratorj^ for examination, which were supposed to 
be killed by .some “ natural enemy.*' 

The possible value of fungi as controllants of weeds and in.serts has 
been held in view by the Department of Agriculture for many years ; 
and since the writer commenced his duties as Mycologist in 1919 he 
has had to carry^ out much experimental and obst rvational work in this 
connection. The present article brings together the n^sults of this work. 

FUNGI ATTACKING WEEDS. 

Canadian Thistle (('meus an'cfjsis). 

A rust, Pifccinia obtegrns, which attacks this plant is perhaps one 
of the finest examples of the effects of control of any' vvt*ed by’ a fungus. 
This organism has been present in New Zealand to the writer's know- 
ledge for at least forty’-six years (for specimens ar(‘ in his hcTbariuin 
collected in C anterbury m 1881 bv T. Kirk), and is so widespread that 
it can be found in almost any clump of Canadian thistle. Once a 
patch becomes infected the disease persists for an indefinite period, 
and is notic(*able for many years. One such clurn}) of diseased thistle 
the writer noticed first in 1916, on the banks of the Tiirakina River, 
Wellington District, and on a visit this season it was found still to be 
infected. Once the rust becomes established it attacks a projiortion 
of the plants, distorting them and so altering their colour as to rendt*r 
them conspicuous. Such plants fail to set seed (if female), as they' 
usually succumb shortly after flowering. As has been mentioned, the 
disease is so widespread that scarcely a jiatch is free from it, whether 
in Auckland or Southland ; y^et Canadian thistle is spn^ading each 
year. The fact remains that only a proportion of the plants are 
infected, and although thc.se are prevented from seeding, and usually 
killed, yet others in the clump reach maturity and produce more than 
sufficient seed nece.ssary for perpetuation and spread. 

The rust may be readily spread artificially ; for all one has to do 
is to select a disea.sed stem, and, in the late spring during wet weather, 
thn^sh healthy plants with it. But even when this is carried out 
sy^stematically, so that every individual plant in the patch is inocu- 
lated, at best not more than about 50 per cent, of the plants show 
signs of the disease the following season (for it is in the season aftur 
inoculation that the disease distorts the plants). This matter has been 
discus.sed more fully by A. H. Cockayne (i, 2). 
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A second distjase of Canadian thistle has become noticeable in receit 
years in certain areas through the North Island. This kills a id 
blackens numbers of stems in certain patches. The writer's attention 
was drawn to such areas in the Gisborne district in 1922. Specimens 
were secured, and from these cultures wen* made and a species of 
Fiisarium isolated. This was inoculated into Canadian-thistle plants 
grown in pots in the Laboratory^ and in th(' majority of cases these 
were blackened and killed within three weeks. Numerous cultures wtT(‘ 
prepared and taken to Plimmerton, when* patches of Canadian thistle 
were growing in rich land. Seven of these* patches were selected, and 
a number of plants in each inoculated. In practically all cases the 
inoculated plants were killed, .so that hopt\s were entertained that a 
us'-'ful controllant of the weed had been secured. Inspection the follow- 
ing year revealed the fact that not one of the inoculated patches 
showed the presence of the disease. Nor has it shown up subsequently 
either in these areas or apparently (for it has not since* be‘en recorded) 
in those at Gisborne from which the original material was secured. 
Steick cultures had been kept, and when the dise*ase elid not appear in 
the inoculate^d patche^s furthe^T expe^nmeiits W(*re conduct e'd in the* 
Lalxiratory with plants in pots. All we‘re uniformly negative, so that 
at the tinu* the fungus was consideTe^d te> hav(* lost its pathe^genicity 
threnigh long keH'jnng. Specimens of the s,ime‘ disease have be*en se^nt in 
subseepientlv on nurnereius occasions, but. in view of the facts rtTorekel 
above, furthi'r exfienimmts with it havr not been coneiucted. 

A third eiisea.se* of ('anadian thistle has occ*isionally appeart'd. This 
dise*ase, cause^d by the* fungus Sclerotinia sclcrotiornm, is re-adih’ notice- 
able in that it attacks the* stemi of Xhv j)lant above grouncl-le*ve‘l and 
there jiroduces a canker. The plant is kille^d, and if the stem is rut 
open, in the eax ity will be found nume*rous black, shot -like* bodit*s 
termenl sclf*r()tia, whie'h serve to carr\ the disease from oiu* s(‘ason to 
the* next, anel also to characterize* it. This eiisease has lieen note*d on 
other we(*els, .such as spear thistle (Cjiiciis lanccolaiitb), wing thi'-tle 
{( induus pycnocephalus), and fennel {loemdilum vul^arc), and has 
])rove*d trouble^sonie* on many cultivate*el flowers, ])e)tat(H*s, tomatoes. 
p(*as, beans. Jerusalem artichok<*s (largely growai lor pig-ft‘ed), anel many 
(/the*rs. The W’riter has re*cords e)l it'' occnrrent'e on fortv hosts in 
Ne*w' Ze*aland. 

In view of the* fact that it has proveel a serious trouble of cultivated 
plants, it w^as consideivd inadvisable* to e‘X])erinie‘nt w'lth this eiisease. 
Moreox'er, it is deiiibtful if it woulel pre)ve‘ of anv value as a controlltint 
of wee*ds, for, despite the prevalence oi the fungus throughiuit Ne‘W’ 
Zealand, it has be*e'n found but once ein each of the tinir w\‘eds he‘re 
enumerated as he)sts. 


Broom (('yiisHs Siopnnus). 

For the past six \ears the write*r has had unele-r observation a gully 
near the Biedogical Laboratory’ in w'hich there is a dense* growth oi 
broom. Alxiut i per cent, of these* plants an* elead or eiving, and oxer 
this period the percentage has not appean'el to x’ary Examination 
has shown that the organism killing the plants is Stcreitm pitrpureum, 
the cause of silver-leaf of fruit-trees. This has prox’ed om* of tlie most 
serious diseases attacking fruit-trees in New’ Zealand (7, p. 284). and is 
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also often troublesome on poplar, willow, white-birch, oleander, labur- 
num, lilac, tagasaste, &c. In view of this fact it is surprising that it 
has done so little damage to the broom in the gully referred to, as 
conditions are ideal for widespread infection, the plants being very 
numerous and close, and stock constantly pass through this area, 
breaking down branches and affording the wounds necessary for entry 
of the parasite^ This is not an isolated case, for, as has been recorded 
elsewhere (7, p. 292), thousands of infected broom-plants are to be seen 
on waste land in the Tasman and Mapua districts of Nelson. 


Gorse (Vlex enropaeus). 

Very frequently dead gorse-plants may be noted growing among 
healthy ones, and dead plants of this type are among those most 
frequently sent to the Laboratory for examination and reix)rt. Up to 
the present only one fungus has been isolated from such material. 
The work was conducted by Mr. J. ('. Neill, Field Mycologist, who 
inoculati‘d with the organism isolated (the fungus was not identified) 
seedling gorse-plants grown in pots, but all experiments w'ore negative*, 
(rorse is mentioned here (it being so frequently forwarded for exami- 
nation) so that in future those interested will recognizt' the fact that, 
despite many attempts, only one fungus, and that not pathogenic, has 
been isolated from it. A satisfactory explanation for the frequent death 
of these plants is not forthcoming. Frexiuenth' examination has shown 
borer to be responsible' ; in other cases the plants have bt‘en found 
infested with cottony cushion scale (Icerya Piirchasi), a pest known to 
kill this and other plants on occasions ; but man\^ other specimens have 
been ('xamined in which neither borer nor .scale was ])resent. 


Blackberry (Rttbus fruikosus). 

Owing to Its economic importance, careful observations during tin* 
past five years ha\'e been made of the fungi jiresent on blackberr\\ 

The most outstanding instance of fungous attack upon this host 
occurred in iq22, and formed the subj(*ct of an article' by the writei (4) 
In this instance it was reported in the Pre.ss that large areas of black- 
l)erry (many hundreds of acres) had bt'en kilk'd outright in Auckland 
Province. Mr. L. Paynter and the writer mad(‘ a surv'et' c)t tlie Nga- 
waro, Oropi, Tauranga, Waihi, Te Aroha, and Morrinsville districts, in 
which the disease was reported to be prevak'nt. As is usual on such 
occasions, the areas w^hen examined wen* lound to be small, ranging 
in extent from a few yards to about an acre. 

The organism causing thi‘ death of thest' plants was isolated and 
found to be Leptosphacria ( oniothyrium, the cause of cane-wilt of rasp- 
berry. Inoculation experiments .showed that, although this disease had 
killed numbers of plants in the field, it did but slight damage to the 
plants artificially infected, at best killing a few canes, but generally 
merely forming le.sions on the latter. The following year tlu' disease 
did not appear to do any damage in those areas where it was prevalent 
the previous season ; and from that date it has not been reported as 
being of any moment. It is abundant on blackberry throughout New 
Zealand. 
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A second disease noted on the survey tour in 1922, and commented 
on in the same article, was a fruit-rot caused by the fungus Rhizopits 
arrhizus. Under favourable conditions this organism destroys most of 
the fruiting panicles of a plant indeed, in one instance it was found 
to have destroyed most panicles over a considerable area in a swamp 
at Inglewood, Taranaki. Mr. R. Waters, Officer in Charge of the 
Biological Lalx>ratory, recently brought m numerous spc^ciinens of thes(' 
infected fruiting panicles. They were handed to Mr. N. R. Foy, Seed 
Analyst, who found that approximately only i per cent, of the seed 
from such panicl(‘s had matured an embryo. Thus it is seen that this 
disease under favourable conditions may almost comph'telv destroy the 
.seed. Unfortunately, tlu^se conditions an^ not readily attained, for it 
has been proved experimentally’ that this iungiis attacks only overripe 
fruit, or fruit which has lieen injured in some maniK-r. Further, it is 
essentially an organism which usually thrives only wlure th(‘ atmo- 
spheric humidity is high. 

A third disease of blackberry abundant in New Zealand is le^al- 
spot, cause'd by the fungus Sepioria Riihi. This produces spots on the 
k'aves, but appears to have* little detrinie-ntal effect on the host, as it 
is abundant whe^re'Ver this plant eiccurs. 

A lourth disease* is caused by the rust Kuchncolu albida, also common 
in most localities on blackberry. It attacks leaves and stems, but, 
apart from stunting the plant somewhat, eloes little elaniage 

The possibility of introducing lungous dise*ase‘s of blackberry* and 
relate*d spt‘ci(*s of Rubus Iroirp abroad with a viewv to utilizing them as 
controllants has also been considen*d Lette’rs were se-nt to approxi- 
niate'ly fifty’ mvcologi.sts throughout the world, reejuesting information 
relative to any’ dise^ase* on Rubus spp . and tliat wiiere* any* of these 
.sheiwod j)romise of be*ing actively parasitic specimens and cultures 
should be supplied. Most rej>li(‘d that aj)art Ironi such ihseascs as 
cane-wMt and leal -spot, which wore already* present in New Zealand— 
no diseases ol any significance wore ju*(‘sent , a few regretted their 
inability’ to supply* material ; and three forwarded s])eciinens. Dr 
IVthybridge, England, forwarded \’ia] 4 e material of the rust Phrao- 
7 mdium violaccum on blackberry*. Dr. B (). Dodgt , W'ashington, D.('., 
U.S.A., lorw’arded the rust (rymnoconict Pcckiana * and Dr. A. Sharpies, 
Straits Setthuneiits, forw'arded cultures of thret* fungi troni Rubus .spp. 
All inoculations-- which have lieeii carried out o\er a period ol tweh’e 
months proved negative, save with the cultures from Dr. Sharp)l(‘s, 
wffiich ha\'e given inconclusive and unsatisfactory’ results 

Bracken Fern {PtemUum csculcutum) and Hard Fern [Piusia sudjcrula). 

In iqK) Mr. M. Bruce Levy’, Agrosiologist , brought tlu* writer <ilmnd- 
ant material of bracken wliich had apparently* been killt‘(l by some 
di.sease. ('ultures wore made and a species of I'usanum isolated. This 
W'as inoculated into bracken-plants kept in pots in tht* Laboratory*, but 
wnth negative results. FAirther inoculations were made into ])lants 
growing on the edge of a roadside near W’eraroa these also w*(Te 
negative. It was thought that if inoculations wore carried out in the 
locality^ where Mr. Levy obtained the matt*rial better results might be 
obtained ; con.sequentlv cultun^s wore takt*n to Marton and seventeen 
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plants inoculated. Of these at a later inspection five were found to 
be dead, and the Fusarium was again isolated from the killed rhizomes. 
The following season an examination of the areas was made, but no 
dead plants could be found, nor have such appeared since. 

Specimens since received from correspondents have sometimes 
yielded this same Fusarium, but more frequentlj' no fungus has been 
isolated. In view of the indifferent results secured, further experiments 
with the Fusarium have not been undertaken. 

Several times in recent years Mr. Levy has brought to the Labora- 
tory specimens of hard fern apparently killed by some disease. This 
plant grows in patches, and in the centres of these areas frequently 
occur numerous dead plants. Among these, grasses usually become 
successfully established. Consequent^ Mr. Levy thought the possibility 
of securing a pathogen to kill similar areas on the class of country 
on which he had been working at Whangamomona would prove of 
considerable value. Unfortunately, up to the present no fungus or 
bacterium has been isolated from this hard-fern material. 

Ooat’s-rue (Galega officinalis). 

In 1919 Mr. J. Fleming, Stock Inspector at PalnuTston North, 
brought to the writer diseased specimens of goat’s-rue, which he found 
to be not xincommon on the banks of the Manawatu River at Palmerston 
North. The stems had been attacked at ground-le\'el and d(‘stroye(l, 
with the result that the plants had been killed. 

Isolations were made and a fungus, Phoma Galegae, i.solatecl. ( ul- 
tures inoculated into young plants in pots were positive, th(' latter 
being killed in three weeks. Inoculations in the field wxTe undtTtaken 
in the vicinity of the bridge at Palmerston North. Owing to the fact 
that the writer moved ver}^ shortly afterwards to W(Taroa, the results 
were not followed up, but inspection of the area made six months later 
showed a number of dead plants. The disea^^e did not apj)(‘ar to hav(‘ 
spread, however, for no recently infected plants wen* found. Tin* 
disease has subsequently tK*en noted on several occasions on the river- 
banks, isolated plants being atlected ; .but in no instance can the 
disease be said to have proved instrumental in controlling the growth 
of goat’s-rue in this region. 

Tauhinu (Cassinia leptophylla). 

In 1926 Mr. H. McDonald, Li‘vin, reported to the Department of 
Agriculture that a disease' appeared to be killing .tauhinu on his pro- 
perty at Weraroa. The wTiter visited the area with Mr. McDonald 
and found a considerable number of dead and dying plants. Exami- 
nation of infected plants .sliowed they were Ixdng attacked by a wound 
parasite w’hich penetrated through injuries formed as a result of the 
wand splitting branches at the crutches. Very many plants wen* 
examined, and on severely infected and dead plants numerous fructifi- 
cations of one of the shelf-fungi were secured. These were sent to the 
Kew Herbarium for examination. Miss Wakefield, Mycologist at Kew, 
reported that the fungus resembled in general structure and spores 
resupinate forms of Fames ignarius, but considered the colour of the 
flesh was not quite the same. No infection experiments with this 



APRIL 20, 1927. N.Z. JOURNAL OF AGRICULTURE. 249 

organism were undertaken, for the writer wa.s informed that it was 
intended to use the organism commercially for the control of tauhinu. 


Numerous other fungous diseases of weeds occur in New Zealand, 
but sufficient has been written to indicate that with our present know- 
ledge it is not possible to destroy on a large scale any of the weeds 
listed by those fungi found attacking them. Sometimes in nature th(‘ 
severity of attack amounts to a local epidemic, but even were condi- 
tions governing such a severe attack knowm it is highly improbable 
that they could be artificially created over any extensive area. 

FUNGI ATTACKING INSECTS. 

Entomogenous fungi have been used for many years in the control 
of insects in the citrus-groves of Florida. Knowledge of this fact has 
led the writer to interest himself in this group. 

Numerous in.stances of fungi attacking insects can be cited : For 
example, the well-known “ vegetable caterpillars.” which are not vege- 
tables but larvic of species of moths wffiich have Ix^en parasitized by 
certain fungi ; house-llies attached to a window-pane in the late autumn 
and surrounded by a ” halo ” of spores of the fungus Empusa Muscac : 
scale insects on leav’es in the forest so altt‘red as to be unrecognizable, &c. 

One such fungus {C ephaJosporinm Ltxanii) has been knowm for the 
past few years to attack the brown scale (Saissetia oleae) in citrus-groves 
in the Auckland District. In fact, in certain seasons this fungus has 
become so widespread that it has frequently been difficult to find a 
scale not parasitized. Naturally, orchardists have been impre.ssed with 
its value as a controllant of brown scale, and many incpiirie.s hav’e been 
made as to the best method of propagating it. 

More recently Mr. Everett. Orchard Instructor, has forwarded from 
Tauranga another species [Sphaerostilbe auranticola) attacking red .scale 
of citrus (Chrysomphalits anninUi). This organism als') was abundant 
on all the scales on the specimen forwarded 

That such fungi .should be used in tlu‘ control of these scales seem.'> 
practicable, and, as indicated, they are used for this purp(3se in Florida 
groves. Unfortunately, New^ Zealand experience has shown that they 
are unreliable, in that one season they may practically exterminate the 
scale in a locality, yet in the next may .scarcely or not at all check the 
spread of these pests. 

Experience elsewhere has been similar, for Mr. T, l^etch (8), the 
world's authority to-day on this group of fungi, in a presidential addrt‘.s> 
before the British Mjxological Society in i<)2i. summarized the positKui 
as follows : - 

At the present day, after thirty years’ trial, there is no instance of the suc- 
cessful control of any insect by means of fungous parasites If entomogenous 
fungi already exist in a given area, practicallv no artificial method of incrca.sing 
their efficacy is possible If they arc not present, good m<iy result from their 
introduction if local conditions are favourable to their growth , but. on the other 
hand, their absence would appear to indicate unfavourable conditions It would 
seem that a fungus makes little progress until the insects are excessively numerous, 
either locally or generally, when for reasons not known an epidemic of fungous 
disease breaks out. And in this connection it may Ijc noted that the ajiparently 
successful experiments in inducing a more rapid dissemination of an entomogenous 
fungus have usually been made during such an epulemic . . . Tlie problem 

18 — Af. Joaraal. 
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which has yet to be solved by those who wish to control insects by means of 
fungi is how to create an epidemic at a time when such an epidemic would not 
occur naturally. The evidence indicates that it is not possible to accomplish that 
by the mere introduction of the fungus or by spraying spores from material or 
artificial cultures. The solution of the problem probably depends in each case 
upon a .study of the bionomics of the insect. 

This statement, from one so well qualified to discuss the subject, shows 
that at present the grower would, be well advised to ignore attempts 
at control of citrus scale b}^ the use of entomogenous fungi, and to rely 
upon the sprays recommended for the purpose. 

Vast numbers of larvae of insects are destroyed annually b\' the 
so-called “ vegetable caterpillars.’* These fungi parasitize and replace 
the tissues of their hosts with a compacted weft of mycelium. No less 
than six species are present in New Zealand (3, 5) — namely, Isaria 
Stnclairh (Berk.) T. Fetch, on specimens of cicada, Melampsalta cingu- 
lata Fabr. and M. cruentaia Fabr. ; Cordyceps Craigii Lloyd, C. con- 
sumpfa G. H. Cunn., and C. Robertsii Hook., on larvfe of Porina spp. 
(subterranean grass-caterpillars) ; C. Aemonae Lloyd, on the larvae of 
Acmona hiria Fabr. (flat-headed lemon-tree borer) ; and C. Kirkii G. H. 
Cunn., on Deinacrida rugosa Buller (Stephen Island weta). Some of 
these fungi art' rare, but others- Cordyceps Roherisii (the common 
vegetable catt*rpillar ”)~ are abundant and collected in their hundreds 
in certain localities such as Mount Egmont and the Rotorua district. 

Flies parasitized by a fungus, Empusa Mascae, are familiar to all 
in late autumn in dwellings, yet 'flies appear as abundant as ever the 
following season. 

A fungus, a Phycomycete, species unknown, was in 1919 at W'tTaroa 
found to have almost exterminated the larva* of diamond-back moth 
(Plutclla maciilipennis) attacking the swede crops on the Central D(‘- 
velopment Farm. This proved so promising that field observations 
over a period were carried out. On all the hundreds ol leaves examined 
numerous larva were present, but in all cases th(*s(‘ wcTe found to lx* 
parasitized. The fungus was isolated by Mr. R. Waters, but, as living 
lar\’a could not be obtained (so widespread had the parasite become), 
he was not able to carry out inoculation experiments. The following 
season obser^"ations made on the farm and in the district .showed that, 
although the diamond-back moth was abundant, traces only of the 
para.site were prc'sent ; nor has it been observed to be prevalent subs(*- 
qiiently in any part of New Zealand, though examinations have been 
conducted each year. 

In 1923 Mr. D. Miller, Entomologist, brought the writer numerous 
specimens of codlin - moth {Cydia pomonella) larvie from Canterbury 
parasitized by a species of fungus. Only the Isarial form was present, 
and identification was thus not possible. So abundant was this parasite 
that Mr. Miller had difficulty in obtaining unaffected larvfe. Neverthe- 
less codlin-moth was as troublesome as ever the following season. 

These facts bring home forcibly the truth of Mr. Fetch’s remarks. 
We know so little at present regarding that balance between casual 
parasitism and extermination of any one host by its parasite that, until 
the conditions governing such can be worked out and controlled, control 
of insect pests by fungi must be regarded as possessing practically no 
value. 
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FUNGI ATTACKING FUNGI. 

Even fungi have their parasites, as is well known by the* very 
numerous examples which have been recorded at intervals in mycological 
literature. A few examples must here suffice. One frequently finds 
present in the uredosori of many of the rusts the fungus Darluca filum. 
This parasite destroys the urcdosporcs, and also on occasion attacks in 
addition aecidiospores and teleutospores. So wi(lesj)read is this parasite 
that we frequently have difficulty in securing .specimens free from it. 
In a recent paper (b) the writer has recorded it as being found on no 
less than twenty-eight species, and it appears to be equally abundant 
throughout the world. It might be expected that such a parasite would 
ho of material value in checking the spread of many of these rusts. 
Unfortunatel}’, such is not the case, for examination of any ru.st pustule 
.shows that as a rule a small proportion only of the spon^s have been 
destroyed, this number being usually in the vicinity of i per cent., and 
seldom mon* than 5 per cent. 

(Jther paiasites of a similar tyjx' have Ixnm noticed in New Zi^aland 
from time to time, such as Cicinnoholus Cesatii, on powdery-mildew of 
the a])ple ; ‘fnhcrcnlina pcrsicinia, on certain rusts ; and a Insarimn 
(unidentified), on the uredos(»ri of acacia gall-fungus [Vromy clad i urn 
notahilc). But in no instance have they proved of any value in 
checking the spread of these* diseases. 

CONCLUSION. 

From t]i(‘ loregoing data, collected during the past eiglit years, 
de.ding with miinerous diseast‘s of weeds ancl inM*cts under varying 
climatic and soil conditions, only one conclusion can In* drawn — namely, 
that with our present knowledge and technique it is not possible to 
ust‘ in the economic control of weeds and insects fungi which 
occasionally attack them under natural conditions. This is to be 
regretted, for such a method of control would have proved of 
inestimablt* \'aliu‘, especially in those areas and on those properties 
where the labour of erailication by hand is too costly. 

'rhi‘ evidence produced indicates that it is but a waste of time to 
])rocee(l with experiments along these lines. It also prestmts the fact 
that the Department of Agriculture has for many years given attention 
to the investigation of any such |R)ssible methods of wi‘t*d or insect 
control. 
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LIMING AND PHOSPHATE TOP-DRESSING EX- 
PERIMENTS ON PASTURE IN CANTERBURY, 
1924 - 25 - 26 . 

A. W. Hudson, B.Agr , B.Sc., Instructor in Agriculture, Christchurch 

In the July, 1925, issue of the Jotttnal the results of an experiment on 
the top-dressing of pasture on the farm of H. E. Peryman and Sons, 
Tai Tapu, were recorded and discussed. The paddock was sown down in 
September, 1923, with 30 lb. perennial rye-grass and 6 lb. white clover 
per acre. Phosphates in the form of superphosphate and basic super 
caused increases of about tons of hay per acre, their application 
being highly profitable. As a result of the very large increases the 
questions which suggested themselves were : (i) Would the phosphates 
have any further effect in the following season ? (2) Would a further 

application be justified ? (3) How would the application in 1925 affect 

the control plots of the previous year ? 

To test these points the plots were crossed with ten replications of 
super and control plots. These strips were half a chain wide and 
alternated with each other. Hence, wherever a control of the 1925 
season fell the treatments of the previous season remained. Where the 
super of 1925 crossed the manured plots of the previous season, phos- 
phates had been applied for two successive seasons, and wdiere the 
super of 1925 crossed a control of the previous season the effect of 
super applied in 1925 could be measured. 

The manures used in the 1924-25 season were as follows, all weights 
being per acre: (i) Superjdiosphate (42/44), 2cwt. ; (2) superphosphate 
(42/44), 2 cwt., plus dried blood, i cwt. ; (3) basic super (40/43), 2 cwt. ; 
(4) basic super (40/43), 2 cwt., plus dried blood, | cwt. The blood 
caused no increase, and in measuring the (‘ffect of the manures in the 
second season both phosphate and phosphate-plus-blood plots were 
regarded as phosphate plots. It was assumed that the small amount 
of blood would have no effect in the second season after application. 
The 1925 application of 2 cwt. super per acre was made on loth July, 
and the area visited on 15th October, when the effect of this treatment 
was apparent* on account of the greater development on clover. The 
manured plots of 1924-25 were not distinguishable with certainty. 
Waterlogged patches were much in evidence, and on these there was 
practically no growth. The crop was cut and weighed on 14th Decem- 
ber, and the weights recorded in Table 1 are of the green weight of 
material. About one-third of these* would represent hay weights. 

Comments on Tabic 1. 

(1) Super, which caused the highly profitable increase of ij tons 
of hay per acre in 1924, has given a further increase of over i ton of 
green material, equal to about J ton of hay, in the second season after 
application. 

(2) Basic super has also caused a further increase. 

(3) The application of super in 1925 to plots not previously treated 
controls of year 1924 plots) shows an increase in one crop of 

2j tons of green material, or about 16 cwt. of hay. 
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Table i. 

Area of individual weighed plot — - acre. 



Comparison A versus B. 


Number <»f 

Green Weight in I ons 
per Arre. 

Difference 
Significant or 
Non- 
significant • 




X Hired X lots* , 

i 

Yield. 

1 Difference in 

1 Favour of 

A. 

Super (applied 1924) 


! 

30 

5*9 

1 1*1 

S. 

B. 

Control 



4-8 


* * 

A. 

Basic super (applied 1924) 


25 

5*7 

0-7 

s. 

B. 

Control 



5*9 


A. 

Super (applied 1925) 


53 , 

7*3 

2*5 ; 

s 

B. 

Control 



4-8 


A. 

Manure, irrespective of 
(applied 1924), plus 
(applied 1925) 

kind 

super 

121 

7*3 

! 

1*7 

s. 

B. 

Manure (applied 1924) 



5*^> 

i 



• A difference is regarded as “ significant ” only when the chances are 30 to i or more in its favour. 


(4) Although the manures of the first season's application were still 
having a beneficial effect on yield, the application of an additional 
2 cwt. of super caused a further increase of 17 tons of green material 
(about gew^t. of hay). This must be regarded as highly profitable, as 
the margin of profit after charging the cost of super against the one 
crop is about jos. per acre (hay at £5 per ton, super at 7s. per 
hundredweight). 

The area was visited in July of the year, and the greater palata- 
bility of the phosphated plots was e\ident by the close grazing ol 
these as compared with controls. 

LIMING AND PHOSPHATE (SUPER) TOP DRESSING. 

With the object of acquiring information regarding the behaviour 
ot lime alone, super alone, and lime plus super on as many types of 
soil as pos.sible, a series of trials was commenced in 1024. Ground 
limestone (carbonate of lime) at the rate of i ton per acre, and super- 
phosphate (42/44) at the rate of 2 cwt. per acre, were used. The 
arrangement of plots was as follows : (i) Lime (i ton carbonate) ; 

(2) control ; (3) superphosphate (42 44), 2 cwt. per acre ; (4) lime, 

I ton, plus super, 2 cwt., per acre; (5) control; ( 0 ) lime, (7) super; 
(8) control ; (g) lime plus super. This represents onl}" half the number 
of plots used, so that it will be seen that there are four replications of 
each treatment and six replications ol controls The width of each 
plot is equal to from two to four widths of the machine used in 
top-dressing, varying, therefore, from about i()ft. to 32 ft. on the 
different areas. 

A number of weighings were taken from each strip, and weighings 
on treated plots compared with neighbouring weighings on controls. 
The material was weighed in the green state, and the perce ntage of hay 
found as described in the Journal for June, 1925 (“ Pasture Top-dressing 
Experiment in Canterbury; Ward and Hudson "). 
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1. Experiment on Farm of Mrs. Thomson, Spotswood. 

Soil : Loam, showing a lime-requirement of about 2 tons per acre. 
(Note. — Where lime-requirement and type of soil are shown, these are 
taken from a report of the Department's Chemist on samples sent for 
examination.) Flat country at foot of downs. 

History of paddock : Sown down in November, 1922, with 30 lb. 
perennial rye-grass and 51b. red clover. Lime applied, 4th June, 1924; 
super applied, 4th August. Hay crop weighed, 5th December. 

Observations during growth : The plots receh^ng super were con- 
spicuous by their greater development of red clover. No effect due 
to lime could be seen. In March, 1925, about three months after the 
hay crop was weighed, the area was stocked with sheep, which showed 
a marked partiality for the super plots. 

Results of wxighings are shown in the following table : — 


Table 2. 

Hay equals 3^*5 per cent, of green weight. Area of individual weighed plot .i«.re. 


Hay 111 Tons per .Acre. 1 t^. t I’roht or Loss per 

nifferer.ee a. measured bv 


Compdrison A versus B. | 

1 

1 

NTimber of j~ 
Paircd Plots, j 

\ield. 

j Differenr#' in 
i I'dNoiir of A. 

1 

j SigmhraHl or . 
j Non- 1 

sigtitfu ant. j 

fWTV mra.surea ov 
Kffect on First Crop 
of Hay (Ha\ 
l>rr Ton) 

1 

A. Lime 

B Control . . I 

4 « 

1*0 

l*S 

1 

o- 1 

s. i 

Loss, I 2 S. Oci 

A. Super 

H Control . . : 

4 « 

* * 1 

2*2 

1*7 

0*5 

s 

Proht, / I I Os 

\ Lime plus super' 
H Control . . ; 

4S ' 

2-05 

1-7 

0*35 

s 



Comments on Table 2. 

(1) The extremely small increase of 2 cwt. per acre due to Hint* is 
not profitable, and unless the lime has a considerably prolonged and 
increased be/ieficial effect its u.se in this cast* cannot be considered as 
being of great benefit. (The measurement of yields in 1926 third 
season after application — show^s that the lime has had a prolonged and 
increased effect These results will be published as soon as possible.) 

(2) The increase of | ton of hay brought about by the application 
of super is highly paying. 

(3) The lime and super combination shows no better result than 
super alone ; hence its application has reduced the profit from the 
super. 

2. Farm of E. Ayrton, Domett. 

Soil : Loam, very similar in situation to that of Experiment A, but 
rather wetter. Lime-requirement, 30 cwt. per acre. History of pad- 
dock : Sown down, 1918, with mixture of perennial rye-grass, crested 
dogstail, and red clover. 

Lime applied, loth June, 1924 ; super applied, at 300 lb. per acre, 
26th August, 1924. Plots weighed on 3rd and 4th December. As far 
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as could be determined by observation, none of the treatments had any 
effect. The results of weighing are tabulated as follows : — 

Table j. 


Hay ^2'2 per cent, of green weight. Area of judividiial weighed plot =» arr<' 




Hay in Tons, per Acre. 


Comparison A versus U. 

Number of 
Paired Plots. 

\ leld 

Differome in 
Fa\ourf)f A 

Significant or 
Nonsignificant 

A. I.ime 

30 

1-7 

, 


B. Control 


1-7 



A. Super 

39 

' 1-8 



B. Control 


' 1-8 



A. Lime and super 

! 39 

1.85 

i o-o8 

S. 

B. Control 


177 

■ 



Comments on Table j. 

(1) Neither lime nor super had the slightest effect on yield. 

(2) Lime plus super gave the very small increase of just over il cwt. 
of ha.y per acre. This area was extremely uniform, and in measurement 
of differences a high degree of precision was obtained. 

It was hoped that the foregoing experiments could be followed up 
in the IQ25 season, but the absence of feed in the spring and the small 
amount of subsequent growth prevented the farmers concerned from 
closing their paddocks for hay. 

3. Farm of A. G. Harrison, Spotswood. 

Soil : Loam ; downs country, only two or three mile.s from location 
of Experiment 1. Lime - requirement. 2 tons per acre. History of 
paddock ; Sown in ic)2i with 40 lb ])erennial rye-grass and 5 lb. mixed 
red and whiter clovers. 

Lime applied. 4th June, 1924 ; .su]ht applied, 5th August, 1924. 
Cut and weighed, 12th December, 1924 

Observ’ations during grow'th : All treated plots .showed a marked 
increase in grow^th of white clover and suckling-clover. The lime-plus- 
super plots were particularly outstanding in this respect. On 12th 
March — three months after cutting for hay- the paddock w"is being 
stocked with sheep, and so much clo.>er w’as the grazing on the lime 
and lime-plus-super plots that a distinct liru^ of demarcation between 
these and their adjacent controls could be seen the whole length of 
the paddock, a matter of some 12 chains. All plots receiving lime had 
marked increase in white-clover growth In a few' places onl}’ w'as the 
effect of super alone apparent in this respect. 

Determination of percentage hay : In view of the preponderance of 
the clovers on the lime and lime-plus-super plots, it seemed likely that 
the loss of moisture in dr}4ng would be greater on these than on the 
control plots ; hence separate sets of samples w'ere taken from control 
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and lime - plus - super plots. The percentages of hay, calculated as 
described in the June, 1925, Journal, resulted : Control, 307 per cent., 
and lime plus super, 22*6 per cent., of green weight. Consequently 
green weights of plots are shown in Table 4, and hay weights only for 
lime plus super and controls with which they are compared. 

Table 4. 


Area of individual weighed plot »« acre. 





I Green Weight in Tons per Acre. 



Comparison A versus B. 

Number of 
Paired Plots. 

1 Yield. 

1 

Difference in 

Significant or 
Non-sigiiificant. 




Favour of A. 


A. 

Lime 

48 

1 2*4 

0*7 

S. 

B. 

Control 


1 1*7 



A. 

Super 

48 


0*8 

S. 

B. 

Control 


1*7 

•• 


A. 

Lime plus super 

48 

' 3*8 

1*9 S. 

B. 

Control 


1-9 




Hay 

H 'eight. 


A. 

Lime plus super 

! 48 

j o*8o* i 

o*j6 S. 

B. 

Control . . . . 


i 1 



• 22*6 per cent, of green weight. 

t 3c 7 per cent 

of green weight. 


Comments on Table 4. 

All treatments have given highly significant increases, that of lime 
plus super being practically a ioo-per~cent. increment in green weight. 
It will be seen from the lower part of the table that this represents 
only \ ton of hay, which at £5 per ton is worth only 25s., iigainst which 
must be charged the cost of the lime and super, 36s. 6d. The continued 
effect of the lime and lime - plus - super treatments could leave no 
doubt in the mind of an observer as to their economical use. It 
seems practically certain also that the application of super alone was 
profitable. 

Unfortunately, the wetne.ss of the season prevented the hay which 
had been raked into rows from being carted, and the presence of the 
heaps produced such variation as to make it difficult to carry out 
further exact work. The effect of the lime on subsequent crops is 
being closely watched by Mr, Harrison. 

4. Farm of A. McGiilert^ Mina. 

Soil : Loam. Downs country similar to that of Mr. Harrison 
{Experiment 3). Lime - requirement, z\ tons per acre. History of 
paddock : Sown in October, 1920, with 20 lb. perennial lye-grass, 10 lb. 
Italian rye-grass, and 3 lb. red clover. 

Lime applied, 5th July, 1924 ; super applied, early August, 1924. 
Crop weighed, 4th December, 1924. 

Observations : The lime-plus-super plots were particularly outstand- 
ing on account of the clover-growth. Those having lime alone and 
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super alone were hardly distinguishable from the controls. On 12th 
March the area, then being closed up for the production of clover- 
seed, was visited. Both lime and lime-plus-super plots showed such 
a marked superiority in growth and amount of clover that it was 
estimated their yield would be about twice that of the controls. The 
super plots were not distinguishable from controls. 

As with trials on Peryman Bros/ farm and Experiments i and 2, 
the plots of the first season were crossed in the following winter by 
alternating ^-chain-wide strips of super (2 cwt. per acre) and control. 
The super was applied on 23rd July, 1925, and the subsequent crop 
harvested on i8th December, 1925. The lime and lime-and-super plots 
were still outstanding on account of greater amount of growth, peren- 
nial rye - grass being the main constituent. The clover had almost 
disappeared. As far as could be observed the simper alone was ha\ing 
no effect. The results for the two seasons (one crop in each) are shown 
in the following table : — 


'/‘able 5. 


Season i<)24 Crop i Stason ig»s Crop 

Hay « 3Z'8 per Out. <if Gret*n WVjfiht > Hav — 45 2 per Cent of Green Wejfiht. 
Area of lutlixulual Weighed Plot, .Acre i .Area of Indnidual Weighed IMot, Acre. 

i 

Comparison .A vtfvSiis H. u -r i ' u-. ... i .. 

* Hay in Tons i>er ) I Hay in Jons per 

Acre. > .Acre 

Numliei .Signihcani Nu»ul>er Significaul 


of Paired , 



Plot^. 

\hUI 

l^iffercnce 
m Favour 
of A 

A. J.ime 

32 

O’Sy 

015 

R Control 

0-72 

A Super 


oSo 

o-ot> 

R. Control 


074 


A. Lime plus super 

.12 

1-10 

0*40 

R. Control 


070 


A. Super applied 




1025 

B. Control 




A. Lime i(j2^ plus 




super 1025 

R. Lime 1924 




A, Lime plus super 


, , 


1924 plus 
super 1925 

R. Lime plus super , 


. . 


1924 

A. Super 1924 plus 

, , 


, , 

super 1925 

B. Super 1924 





I i 


or Non- t>f Paired or Non- 
significant Plot's. (Dififeremc ^igmhrant. 


1 

1 

1 


A u Id 

in Fa\our 
of A 


S. 

25 

0-05 

050 

0-15 

S. 

N.S. 

2t> 

0*37 

0-03 

N.S. 

s 

20 

o-So 

‘^•43 

«*33 

s. 


7 « 

0-00 

0*10 

s 



0*30 




U 

070 

o-io 

s. 



0*()0 




33 

o*8() 

0*03 

N S. 



o-8i 


•• 


54 

o-t>3 

oof) 

s. 

. , 


0*59 




I 
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Comments on Table 5. 

In this case there can be no doubt regarding the validity of the 
claim that the increases shown in one crop represent only about one- 
half (or probably less) of the total benefit for the season. The weights 
indicate the lightness of the crop, which makes the fact of profitable 
increases from certain treatments the more striking. 

(1) The increase due to lime of 3 cwt. of hay per acre in each of 
the two seasons indicates that its effect is likely to extend over a 
considerable period of time, and in spite of the general falling-off in 
yield in the second season there is no apparent diminution in tlu* 
increase due to the treatment. If the increase shown is doubled it is 
evident that the profit shown would increase considerably, approaching 
the sum of £2 per acre for the two seasons. For example, if increase is 
6 cwt. and worth £5 per ton the net profit would be 30s. less 22s. bd., 
cost of lime per acre ; hence the profit equals 7s. 6d. But if the increase 
is really 12 cwt. the profit would be £3 less 22s. 6d., or £1 17s. bd. 
The application of lime to this type of land is undoubtedly payable. 

(2) The extremely small increases due to the application of super 
are not significant, and even if significant could not be regarded as 
being very profitable. 

{3) The combination of lime and super gi\'es results which leav’c 
no doubt as to their value, and to get good re.sults from phosphatic 
treatment it would appear that on this land it must be applied to 
limed ground. The profit as measured by the increases .shown in the 
table is about £i 7s 6d. per acre. 

(4) The super which was applied in 1925 shows a small significant 
increase of 2 cwt. per acre. This in itself is barely payable, but if 
the fertilizer is of further benefit a small profit should result. 

(5) The marked benefit derived from the lime-and-super combina- 
tion, as shown, would lead to the expectation of a greattT increase than 
2 cwt. of ha}" per acre, brought about by the application of super in 
1925 to those plots limed in 1924. The super has done no better than 
when applied to the controls of 1924. and the statement in comment i 
would appear incorrect. The apparent discrepancies are difficult to 
explain, but may be due to the fact that in the 1924 season super was 
applied to newly limed ground, while b}' 1925 the lime had been on 
the ground for just over a year, 

(6) Super applied in 1925 to plots receiving lime and super in 1924 
gave only a small statistically insignificant increase of i cwt. of hay 
per acre. The chances as calculated (20 to i) approach accepted 
certainty, but the increase, if a real one, is not sufficient to warrant 
the application of the second lot of super. 

(7) Super applied in 1925 to these plots receiving super in 1924 
shows a significant increase of just over i cwt. of hay. The doubling 
of this increase does not give sufficient to make the application profitable. 

Experiments i, 2, 3, and 4 were conducted in the Cheviot district, 
being on an approximately straight line of ten miles from Domett to 
Spotswood. An excellent illustration of the diversity of results occur- 
ring over a comparatively small range of country is provided. Only 
from a large amount of data can generalizations be made. 
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5. Farm of F. W. Carpenter^ Prebbleton. 

Soil : Silty loam ; lime-requirement, 3*2 tons per acre ; flat plains 
land, fairly representative of medium - class wheatgrowing country. 
History of paddock ; Sown in wheat in spring of 1921 with 20 lb. 
perennial rye-grass and 5 lb. red clover. The experiment was com- 
menced in 1924, being similar in lay-out to Nos. i to 4, and was 
crossed in 1925 with alternating J-chain strips of super and control. 

Lime applied, 17th June, 1924; super applied, nth August, 1924. 
In the first season two crops were weighed, the first on 8th December, 
1924, the second on 19th February. 1925. The application of super 
across the plots of the first season was madi' on 9th Jul5% 1925, and 
one crop harvested on 17th December. 

Observations during growth : Only in the early spring of the first 
season could differences be detected. A very slight superiority of the 
red-clover growth was apparent on all treated plots. The results for 
the first season are shown in Table 6, and those for the second season 
in Table 7. 


Table 6. 

Area of indiMdual ueijjhed pl<>t — f J- acre. 


First Crf)p, Season Stroud Cr<»p, Season 

(Hav “ 3W per Cent, of Green W<i«ht ) <Hav — 2<j s per Cent, of Green Weight. 


Company* HI ivrsKS IL ' 


Number 
1 of Pairetl 
, Plots 


H.iv in per 

A(re 


’Siuiuh<aul 

' or Non- 

IbAference. sm'nifieant 
\ield m Fas our! 

t>t \ ! 

I 


NundHT 
of Paired 
Plots 


Hay in Tons [ler 
-\tre 

Sitmihrant 
01 Non- 

Difteriuce si^jtimtant. 
\ leld m Favour 
of A 


A I.imc 

B. (Control 


I T 

0*1 

s. 

43 

j o-So 

; ^’73 

0-05 

N.S 

.A. Super 

H. Control 


04 

es 

0*1 

s 

40 

f ^73 

o- 7 > 

0-0^ 

X.S 

Lime pliLS super 

B. C'ontrul 

4 « 

Id) 

1*4 

0-2 

s. 


o-Si 

f ^74 

0-07 

S 


('omments on Table 6 . 

(1) Lime in the first crop of the growing season following applica- 
tion caused a slight but certain increase of 2 cvvt. of hay per acre. 
No statistically significant difference between lime and control occurred 
in the second crop. 

(2) Super gav’o an increase equal to that of the lime in the first 
crop, but no appreciable effect in the si'cond. 

(3) Lime and super showed a certain increase of qewt. in the first 
crop and nearly li cwt. in the second (see further discussion after 
Table 7). 
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Table 7 (One Crop, ig2 5-^26 Season), 

Hay «« 36*49 per cent, ol green weight* Area of individual weighed pJot "■ acre. 



Comparison A ventts B. 

Hay in Tons per Acare. 

Number of - - 

P<UiW Plots, Difference in 

Yield. ^ 

Significant or 
Non- 
significant. 

A. 

Lime applied 1924 . . 

1 ! 

■ 20 i 0-87 

1 

1 

1 0*24 

S. 

B. 

Control 

! . . ' 0-63 

1 

1 


A. 

Super 1924 

1 20 0*71 

o*o6 

N.S. 

B. 

Control 

i . . o*6s 


•• 

A. 

Lime plus super 1924 

I 1 

20 0*93 

0*25 

S. 

B. 

Control 

0*68 


•• 

A. 

Super 1925 

6 

0 

0*02 

N.S. 

B. 

Control 

0-64 


•• 

A. 

Lime 1924 plus super 1925 

1 30 090 

! 0*04 

N.S. 

B. 

Lime 1924 . . 

0-86 

1 1 

1 •• ; 


A. 

Super 1924 plus super 1925 

36 069 

' 1 


B. 

Super 1924 

0*69 

! ** ' 


A. 

Lime plus super 1924 plu•^ super 

36 0‘Cjb 

1 0-04 1 

N.S. 




1 i 


B. 

Lime plus super 1924 

, . 0‘t)2 




Comments on Table 7. 

The first hay crop from which weighings were taken in the 1925 
season was considerably lighter than the corresponding crop of the 
previous season. 

(1) Lime shows an increase of about J ton of ha.y. This, coupled 
with the effect of the lime in the previous year, shows a total increase 
of 0*34 or practically J ton per acre. At £5 per ton this increase is 
worth approximately £i 13s., and after deducting the cost of lime 
(22s. 6d. per ton) a profit of los. 6d. per acre is shown. It is interesting 
to note that the increase in the second .season is greater than that of 
the first, and it seems reasonable to suppose* that continued benefit is 
likely to be derived from the lime. Hence a considerable financial 
benefit is expected. 

(2) Superphosphate applied in 1924 does not show any .significant 
increase in the 1925 hay crop. The certain increase in the first 
crop of 1924 is one of only 2 cwt. per acre. The super has not proved 
definitely profitable. 

(3) Lime plus super of 1924 application shows a further beneficial 
effect to the extent of J ton of hay in the 1925-26 season. Added to 
the increase shown in Table 6 of 0*2 plus 0*07, the total increase is 
just over ^ ton. If this is worth £2 los., the profit resulting is this 
amount less about 36s. 6d. for lime and super, the net amount 
being 13s. 6d. Hence the lime-and-super application has been a little 
more profitable than lime alone. The same remarks regarding further 
effect as applied to lime will hold also in this case 
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(4) The application of super in 1925 to (a) previously untreated 
ground, (b) previously limed ground, (r) previously super-treated ground, 
and [d) previously lime-and-super-treated ground has in no case shown a 
significant increase in the first hay crop taken after application. 

6. Farm of J. H. Tobeck, Tai Tapu. 

Soil : Rich silty loam, situated about half a mile from the area on 
which Peryman Bros.' experiment was conducted. E\'idence already 
obtained leaves no doubt regarding the value of phosphates in this 
locality, but no information regarding the behaviour of lime was ax ail- 
able. Consequently an experiment similar to those already described 
was conducted on this farm, some ten replications of treated plots 
being made. 

History of paddock • Sown in 1919 with Italian rye-grass and red 
clover. A hay crop and one of red clover for seed have been taken oft 
the paddock each year since sowing down. 

In the spring of 1924 the whole of the paddock was top-dressed by 
Mr. Tobeck with 2 cwt. of super per arn‘. with most excellent results. 
For the experiment here recorded, lime (carbonate) was applied on 20th 
July at the rate of 25 cwt., and super at 2\ cwt. per acre on 17th July, 
1925. The crop was cut and weighed on loth December, 1925. 

Observations during growth : No beiK^ficial effects due to the* treat- 
ment were apparent prior to the cutting of the crop. On 7th July, 1926, 
the area was inspected, and most of the super and lime-plus-super 
plots were distinguishable throughout their length owing to their being 
more closely grazed than the lime and control plots. As the lime 
plots did not differ from the controls in this respect the effect on 
palatability must be attributed to the super. The results of weighing 
of the one crop are as under : — 


Table S. 

U,4\ T 2 (/ ’ jH'i rent of lirrcn weiuht. \r«M ol niliM i'l il plot - .{ .icrt 


n.i\ PI T<)n«i per \rr(. 


C ornp.iri-oii \ it 

0 H 

Nmalx*r ot 
Paired PK>ts 

\ u-l.i 

J >itTcrcn« iii 

Siiimticaiit 

N 1 'I j - 

‘'U'lutn air 

.'\ Control 

H. Lime 


53 

2*45 

0-03 

N.S 

A. Super 

H. Control 


Oi 

2 -So 
2*30 

0*30 


A. Lime plus super 

R. Control 


(>o 

’•70 

-‘33 

o-i; 

s 


CommcHls on Table 

(1) Lime has had eftect on the amount produced in the first 
crop of hay. 

(2) Superphosphate, although applied to ground similarh’ treated in 
the previous season, has given a sufficient increa.st' in the first crop to 
leave a profit of 12s. bd. per acre. 
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(3) The lime-plus-super application has not been profitable. The 
increase shown must be attributed to the super, and is just sufficient 
in the one crop to pay fo^ ,^his treatment. Arrangements were made to 
follow up the effect of tlie treatment in the following season. 

General Cdheluslons. 

(1) It is evident from a perusal of the foregoing notes that the 
application of superphosphate as a top - dressing for pastures in the 
districts covered is not always profitable. In the main the better types 
of soil give the best response. 

(2) Lime has given very varied results as measured by the effect in 
the season of application. Although those soils treated for lime-require- 
ment were all lacking in this substance, the response to application seems 
to have very little relationship to the requirement indicated. However, 
on account of the length of time over which the effect of a dressing 
of I ton carbonate of lime per acre should extend, it would be unwise 
to draw definite conclusions. Further, the amount of data so far 
collected is extremely small, and with such diversity of result as that 
experienced in the Cheviot district alone it is evident that much 
work in a great number of places is required before generalization can 
be made. 

(3) Where lime has proved beneficial the addition of superphosphate 

has further increased the return when applied in the same season as 
the lime. * 

(4) It must be borne in mind tim the increases in weight of hay do 
not represent the full benefit derived from a treatment. The effect on 
the nutritive value of a pasture must be considerable. Further, whore 
only one crop of hay is weighed in a season it seems reasonable to 
suppose that this crop, taken after the maximum growing-period of 
from twelve to sixteen weeks, represents not more than half the total 
growth for the year. Hence any increase resulting during the greater 
part of the year would be clear profit in addition to any already shown. 


Thanks are due to the farmers mentioned for placing paddocks at 
our disposal and co-operating whole-heartedly in the work. Mr. F. E. 
Ward (now Director of Agriculture, Tasmania) was as.sociated with the 
writer in the work, particularly that of the 1924-25 season, and his 
valuable collaboration is here acknowledged. 


Si4bterranean-clover seed has been saved in the Marlborough district this season. 
Mr. F. W. Greenwood, Instructor in Agriculture, Blenheim, states that heretofore 
the difficulty has been not so much in harvesting as in shelling, so much soil being 
present with the harvested seeds and stems. It has now been found that autumn 
and spring harrowing combined with top-dre.ssing enable the plant to assume a 
more erect habit, so that the .seed -head in most cases is not buried in the earth, 
but seeds in the .shade and protection of the foliage above it. 


Among other causes of cotty wool is a sudden change in the weather from 
sultry heat to wintry conditions,' such as sometimes occurs in spring. The more 
open the character of the wool the greater the effect of these climatic vagaries. 
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TESTING OP PUREBRED DAIRY COWS. 


C.O.R. CLOSING LIST FOR -CALENDAR YEAR 1926. 


Dairy Division. 

The appended list completes the publication of records for purebred dairy 
cows which gained certificates in 1926. 

The outstanding performance appearing ir the list is that of the Jersey 
senior two-year-old Prie-dieu, with 734-62 lb. of butterfat, tested by 
Mr. A. E. Watkin, of Takanini, Prie^ieu's sire is Peep's Gay l^y, and 
her dam Pride's Waitui. Her present record places her in the position of 
runner-up for the Jersey senior two^ear-old class-leadership to the end of 
1926. 

LIST OF RECORDS. 

* Cow milked three times daily during whole lactation period, t Milked three times daily during part of period. 



JER^S. 

Junior Two-yeat'Old. Yrs. dys. lb. lb. lb. 

Beechlands Ladylike A. Moreland and Son, Te 2 10241*5(305 597*1 455*49 

Rapa 

Makamn Molly .. H. 0. Livingston, Kiwitea. . 2 42400 330 5. (>251 344*33 

(i reel! Part Pet .. H E. Walters, Waitoa .. i 335 240 51 291 5,0957 33* *52 

Sorceress .. .. Nicholas Bros., Manga toki i 35^^ 240*5 305 5,027*4 302*73 

Green Park Tiny .. H. E. Walters, Waitoa .. i 20S 240 5’ 260 5,106 0 272*80 


Senior 7 wo-yeur-old. 

Pne-dieu .. .. .\. E Watkin, Takanini .. 2 308271-3 305 14, <^82-7 i 734*62 

Marshlands Best .. A E Watkin, Takanini .. 2 334,273*(i 334 0,723 0 485*34 

Jersey Brae Graceful Martin and Murray, Teiniika 2 305 2710 305 8,754*9 452*90 


T hrec-year-old. 

ThornleaRoyaIRo.se* Ci. E. Yelchich, Waiuku .. 3 89285*9 3O5 12,392*0 581*38 
Marshland's Fern's Martin and Murray, Temuka 3 54282*4 34211,190*8 563*19 
Eminent 

Adare Lady Clare .. j. A. K 11 rth. New Plymouth 3 325 309*5 35910,103*1 537*54 

Pen ybryn Cream .. Hanks and Son, Kiwitea .. 3 359 312*0 304 8,733*7 4^4*95 

Arthingworth Renata E. Smalllxine, Richmond .. 33451311*5 3O5 7.790*4 401*43 

Wichcnford Anemone F. I. Washbourn, Timaru . , 3 30i'3i3*i 305 6,283*0 320*02 


Four-y ear-old, 

Springvale Fair J.ady Ci. FL Cowling, Manaia .. 4 335; 347*o 3- C ^798*3 433*^^ 
Bilberry s Bright Eyes C. P. Crowley. Kaponga .. 4 342, 347*7 2S9 7,699*5 390*30 


Mature. 

Colliiigwood’s Angel E. Hellyer, Dunedin .. 0 224 350 0 365112,527*8 704*34 

Mystery's Golden Girl A. FL Watkin, Takanini .. 7 ii9 350*0 365112,024*3 079*75 

Fox's Freda .. H. E. Walters, Waitoa .. 10 25350 0 34110,963*5 615*71 

Lala's Devotion .. i John Hale. New Plymouth j 8 287 350 0, 305 0.082 0 513*44 

Cowling’s Maid .. , G, E. Cowling, Manaia ' 7 3<^‘0 35o*o 3i5; 8,874*9 493*90 

Miro's Lass .. , J, A. Kurth, New Plymouth ; 7 2 350 0 365 (>, 296*8 427 04 

Glorified Princess .. ! F. I. Wash bouni, Timaru ' 7 14 35oo 3()5 0,2310 405*69 
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ALFALFA SUPREMACY (A. A. WAGSTAFF, WAIHOU). 

C.O R,, 1926, in Jersey junior two-year-old class : 10 , 2 ^ 2 *$ lb. milk, 650*37 lb 
butterfat. Test commenced at age of i year 281 days. 



NA RIWI MERCENA (H. W. REEVE, WAITOA). 

1926, in Friesian junior two-year-old class : 16,945*2 lb. milk, 685*5 lb, 
butterfat, at commencement of test, 2 years 84 days. 




APWl 20, 1927. N.Z. JOURNAL OF AGRICULTURE. 


265 


LIST OF RECORDS — Continued. 




Aze at 

a-S 


Name of Cow and Class. 

Tested by 

Start 

of 

to 






Test. 



Milk. 

Fat. 


Junior Two~year~old. 
Totara K.P. Polkadot* 
Hobson Sunflower Segisj 
Tikorangi Nazli No. i 
Tikorangi Manor Beets 
No. I 

Tikorangi Woodcrest 
Rag Apple No. 1 
Hobson Pontiac 
Ormsby 

Tikorangi Domino 
No. I 

Tikorangi Diamond 
No. I 


FRIESIANS. 



Yrs. dys. 

ib. 


lb. j 

Pin Land Co., Auckland . . j 

2 

143 

254*8 

365 

I2.7C9-4 

Hobson Farm, Ltd., Auckland 

2 

35 

244*0 

241 

11 . 111*4 ! 

Bevan Estate, Manakau . . 

X 

317 

240*5 

299 

7.500*5 

Bevan Estate, Manakau . . 

2 

8 

241*3 

312 

7.897*9 

Bevan Estate. Manakau . . 

2 

4 

240*9 

00 

6.675*3 

i 

Hobson Farm, Ltd., Auckland 

I 

350 

240*5 

190 

1 

6,640*7 ' 

Bevan Estate, Manakau . . 

2 

16 

242*1| 

307 

6,687*9 

Bevan Estate, Manakau . . 

I 

364 

240-5 

3 Jir 7 . 34 i -2 


lb. 

1487-13 

1 28673 
127472 

266*16 

262*18 

257*21 

240*81 


Senior Three-year -old. 

Rosevale Jewel Sylvia* 1 North and Sons. Omimi . . 3 323 309*3 365! 

Grahamholm Lady May! Hobson Farm, Ltd., Auckland' 3 234 300*4 208; 
Ormsby I 


17.376-6 584*61 
10.081*7 340*31 


Junior Four -year-old. 
Glen Iris Maori Maiden 
Rosevale Princess 
Midget Posch* 


O. A. Cadwallader, Greytown, 4 7 314*2 365 19,626*7 

North and Sons, Omimi' .. I 4 19 315*4. 365 19,351*7 


687*67 

593*75 


Senior Four-vear-old. 

Rosevale Helena Posch*l North and Sons, Omimi 


4 322-3457 36522,694*6 1728*06 


Mature. 

Peria Claudia ist* 
Rosevale Princess 
l,assie* 

Viola Beauty Burke* 
Nepean Countess 
Alcartra Pietje* 
Carlowrie Auroa 


A. Thirl wall, Matamata 
North and Sons, Omimi 


J. J. Walker, Ohangai 
J. J. Walker, Ohanglu 


V 


6 14 350*0 332 16,147*4 662.57 

6 85 350 0 36516,556*2 : 6)2*73 

9 126 350*0 32819,615*9 582*35 
5 324 350*0 351 I5»520*6 519*29 


R. K. Macdonald, Edendale ’ 5 26,350*0 36513^390*4 389*59 


MILKING SHORTHORNS. 

Mature. 

Peach Grove Lady W. J. Slack. Otaki Railway 
Dinah 2nd 


7-8 350*0 33214.551-6 571*26 


rwo^i 
Tutamai Retoume 


RED POLLS. 

B. W. Harvey, Waverley. . 2 3221272*7 320! 6.900*5 301*36 


Four*year^old. 
Susie Ann . . 


B. W. Harvey, Waverley . . 14 65 320*0 35411109*3 448*48 


June 
Star xst 


Mature. 


B. W. Harvey, Waverley .. . 5T354 350*oi 282 8,985*8 372*82 
B. W. Harvey, Waverley . . | 7 30. 35o o| 327 10,205*0 : 363*33 


19~-Ag. ieutaal. 
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UST OF 


Name of Cow and Class. 

^ Tested by 

of 

Test 

IJ 

Yield for Season. 



Pat. 


Second-class Certificates. 






Jateyi, 






Junior Two'-year-old. 

1 

Yrs.dys 

lb. 


lb. 

lb. 

Vive La Clare 

1 H. C. Sampson, Hillsborough 

I 29S 

240*5 

365 

7.956-1 

452*22 

Makanui Silver Coin. . 

H; G. Livingston, Kiwitea 

2 28 

243*3 

365 

7,182*7 

4^9*97 

Wichenford Morning 

T 

F. I. Washboum, Timaru . . 

I 206 

240*5 

365 

5.855-7 

273*45 


Mature. 

Fern Grove Lady I H. C. Sampson, Hillsborough | 9 9| 35o*o| 365113,796*3 1 688*04 

Beatrice ’ i i ' ! I I 


SILO AT PUKEORA SANATORIUM FARM. 

During the past season a good practical form of silo was constructed at the 
Health Department's Pukeora Sanatorium Farm, near Waipukurau, Hawke's Bay. 
The silo, a good idea of which is afforded by the photo, consists of ten stout posts, 
10 ft. 6 in. long (standing 6 ft. 6 in. out of the ground), between which are built 
up 4 in. by 2 in. totara battens 5 ft. long, held loosely in a groove shaped on 
the posts. The structure, which has an inside diameter of 17 ft., is bound round 
at the top by a Jin. wire rope, 55ft. long, fitted with tightening-means. The 
ensilage material is weighted with earth, as in the .stack method. For access to the 
ensilage, when required for feeding out, one post and the battens at that point 
are removed, this giving an opening of 10 ft. A minimum of waste is ensured as 
compared with the stack system. The fodder ensiled this season was part of the 
production of a fine stand of lucerne, the material being brought to the silo by 
horse-sweeps and elevated as shown. 
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SEASONAL NOTES. 


THE FARM. 

PASTURE-MANAGEMENT. 

Young pasture should be very carefully treated during winter, and 
never fed closely. Wherever possible the first grazing should be with 
sheep, and a time chosen when the ground is not wet. Neglect of 
these simple precautions is responsible in many cases for the short life 
of newly sown grass. 

Older pastures should be well harrowed with the tripods when- 
ever opportunity offers during the next two or three months. The 
operation is best done after rain, when the stoQk-droppings are soft. 
In pasture-management harrowing is probably next in importance 
to top-dressing, and hence, incidentally, the importance of stump- 
ing old bush land as time permits during winter. The action of the 
tripods stimulates the roots of the plants, tears out moss, and breaks 
away the dead and decaying matter, allowing both sun and air to 
penetrate the surface soil, all of which is so necessary in developing a 
vigorous growth of useful pasture elements. The large proportion of 
inferior grasses, such as Yorkshire fog, often seen in old pastures is 
largely due to the fact that the droppings have not been spread. Tliis 
results in the killing-out of the better grasses, and round the edge of 
the droppings fog soon appears and flourishes. 

Top-dressing was dealt with last month, and the work then sug- 
gested should be pushed on while weather conditions are good. The 
same applies to liming. In appl3dng lime it is not always necessary^ 
to make heavy dressings. Generally the most profitable procedure is 
to apply from 6 cwt. to 15 cwt. of carbonate of lime, or half this weight 
of burnt lime, and repeat again in a year or two. Of course, if the 
land is very sour it will be necessary to apply a heavy dressing at once 
to correct this condition. 

It is advisable generally to commence manurial top-dressing while 
the pasture is still in good condition. If it is markedly deficient in 
clovers and contains much weed-growth it may b^ better to break up 
and establish anew. Such a course applies specially to arable land 
under Canterbury or similar conditions. 

Yard manure saved round cow-sheds and stables during the season, 
and not required for other crops, should be carted out and spread over 
weak pasture. 

SEED POTATOES. 

Potato-growers should be busy now selecting seed from the main 
crop for next season s use. The crop should be looked o\*er before 
being dug, and the seed tubers taken from selected plants. This seed 
should be carefully stored. If special seed-rows have not been kept, 
the grower should have rogued several rows. Failing this, he should 
prepare for next season’s seed-rows by the following suggested method : 
Before the tops have fully died down go through several rows and pick 
out what are considered to be healthy and true-to-type plants. Mark 
these, and later dig them ^and select the seed. This seed should be 
carefully stored and used next season on three or four distinct seed-rows. 
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The amount of seed produced from these rows should be sufficient 
to plant 1 fairly large area in the following season with] seed fairly 
true to type, 

LUCERNE. 

During the coming month lucerne stands should be limed if neces- 
sary and, if dry enough, grubbed. Land that is being prepared for 
lucerne should be thoroughly limed before the end of June. Where a 
seed crop is required next season the stand should at this period receive 
a top-dressing of superphosphate, or, on the colder and wetter soils, 
super and blood-and-bone or any manure providing both nitrogen and 
phosphate. The periodical liming of lucerne stands is an important 
factor in prolonging their life. 

CROPS AND| TILLAGE, 

No opportunity should be lost during the next few weeks of turning 
over any land still required for spring sowing. For such crops as man- 
golds, carrots, and potatoes autumn or early winter ploughing is most 
important. In the case of lea land, as long as the weather is fair the 
plough can be kept going ; it requires a considerable rainfall to make 
such land too wet. Where old pastures are to be broken up, skim- 
ploughing in the autumn or early winter, followed by disking, especially 
on the heavier soils, as a preparation for the deeper spring ploughing, 
is a good insurance against dry summer conditions, besides allowing 
frost and sunshine to break up the soil and make fresh plant - food 
available. 

In the North, renovation of old sod -bound paspalum areas by 
ploughing in narrow furrows is best carried out in late autumn. 

Wheat-growers in Canterbury and North Otago will be particularly 
occupied with sowing operations during May. Interested readers may 
be referred back to some special notes on wheat-growing which appeared 
in the Journal for April of last year, pages 270- 71. 

WINTER FODDERS AND STOCK. 

The feeding of supplementary winter fodders should not be neglected 
even when the dairy herd is drying off. Where swedes are grown they 
may be relied upon, together with a reasonable ration of hay. Care 
should be taken not to feed too many swedes to breeding-ewes in the 
early stages of pregnancy. Where roots are grown on heavy clay land 
they should be pulled and fed out as far as possible on the poorer parts 
of adjoining pastures ; thus, while improving the latter, the soil-texture 
of the field in crop is not spoiled by puddling. Should roots or other 
fodder crops be fed off, stock must have access to adjacent pasture, 
and be kept off the crop entirely during wet weather if they are to 
remain healthy and the crop is to be fed at maximum profit. Where 
swedes or turnips are being fed off on the ground the shells should 
be grubbed up with the cultivator, provided the weather is dry. 

Mangolds should be sufficiently ripened during May in a normal 
season to be pulled and clamped. Ii this cannot be done, and it is 
intended to leave the crop in the ground, the roots should be pulled or 
harrowed out in sufficient quantity to keep at least three weeks in 
advance of feeding. Neglect to observe this precaution is still respon- 
sible , for trouble, especially in dairy cows ; it likewise causes piuging 
in sheep. Where conditions are suitable and the necessary cultivation 
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is given, the mangold crop is one of the most profitable, but must 
not be carelessly fed. In localities where frosts are severe the roots 
are better pulled and clamped rather than left in the field. 

Lambs should never be in low condition when turned on rape or 
other green fodders, otherwise loss may occur. It is always wise to 
keep them on good, clean, fresh pasture for a time, while gradually 
allowing their digestive organs to become used to the change of diet. 

Great care should be taken to see that dry dairy cows are fed to 
their fullest during the resting-period. Many farmers are still under 
the impression that when a cow is dry she can do with less food. This 
is a great mistake ; it is during this resting-period that the cow should be 
built up if she is to give a good return in the ensuing season. Further, 
it should be remembered that during this period the cow is carr^ung a 
big calf. Careful experiments have shown that the better a cow is fed 
for a month or two before calving the better her returns will be when 
she comes in. There is no need to fear that a cow will be too fat at 
calving-time. 

FEEDING OUT ENSILAGE. 

Ensilage made by the stack method can be fed to stock as soon as 
the temperature is even in the stack and the latter has settled. This 
should be in about two months. A ^well-made stack, however, will 
continue to improve for a considerable period. When opening up the 
stack commence at one end by dividing it into three sections and taking 
out a corresponding cut — say, from 5 ft. to 6 ft. square. Throw the 
weighting-material from the first section back into the trench from 
whence it was taken (if earth is the weighting-material used). The 
ensilage may then be cut with a sharp spade or hay-knife. It should 
be well shaken up when being forked on to the dray, so that stock may 
get a fair sample and bi» encouraged to take it readily. 

The hillside silo is filled from the upper and emptied from the lower 
side, the let-in sliding-boards forming the door on the front side being 
taken out as the surface of the ensilage falls with removal of the 
material. 

In the case of permanent tower silos the ensilage must be taken 
from the top, not the bottom. For feeding to the stock a sufficient 
layer should be taken off evenly morning and evening. If the 
ensilage is of chaffed material it may be fed in boxes or troughs ; if not, 
it can lx? distributed over the paddock similarly to stack ensilage. 

A cubic foot of chaffed ensilage should weigh about 40 lb., which 
would he sufficient for a daj" s ration for the average cow (20 lb. morning 
and evening) in addition to what grazing she may obtain in the fields. 
A ton of ensilage will feed forty-four head of large cattle, or about four 
hundred and fifty sheep, for one day. En.silagc should not be overfed 
to stock, as it has a loosening tendency. For correcting this, if 
necessary, J lb. precipitated chalk added to e\Try 100 lb. of ensilage 
has been found effective. Only as much ensilage as is required each 
day should be fed out. It decomposes easily on exposure to the air, 
and then becomes dangerous as a food. 

As with roots, it is good practice to feed out on the poorest 
paddocks, in order to build up fertility. The ensilage should be spread 
over the ground so as to get good results evenly, besides obviating 
the ill effects of poaching. 
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GENERAL REPAIRS. 

Late autumn is a good period for effecting general repairs on the 
farm, such as to fences, gates, cow-sheds, and creek-crossings. On 
dairy farms these crossings should receive early attention. If this is 
done before the really wet weather sets in a great deal of extra work 
and worry will be avoided in the spring. 

— Fields Division. 

f 


THE ORCHARD. 

HARVESTING AND STORAGE OF FRUIT. 

Picking, packing, and marketing will still be engaging the attention 
of the apple and pear growers. Every care should be exercised in 
the handling of the fruit, so as to avoid the damage and deterioration 
which is caused through rough handling and lack of judgment in the 
picking. At this time of the year the fruit is frequently wet with rain 
or dews, and as far as is practicable it should not be gathered until 
perfectly dry. This point is more important in respect to fruit which 
it is intended to store for a time. Only sound mature fruit should be 
placed in storage. Growers who have mid-season varieties stored in 
their sheds should examine the fruit at frequent intervals, and if it 
shows any indications of going off no time should be lost in placing it 
on the market. Fruit which should be marketed at once is frequently 
held until it has gone off considerably before being sent away. As a 
result of its condition, in conjunction with the handling, the fruit often 
arrives at the market in a wasty and almost unsaleable condition. 

Such late maturing varieties as Statesman, Rome Beauty, Newtown 
Pippin, Sturmer, (ffec., which are firm-fleshed, will with proper treatment 
keep longer than mid-season varieties. In consideration of this, in the 
main, varieties of this class should be given preference in the matter 
of^cold storage. A cool, even temperature should be maintained, mode- 
rately dry, but not sufficiently dry to cause the fruit to shrivel. In 
situations where the average daily temperature is not low at this time 
of year, and where there is considerable fluctuation between the day 
and night temperatures, fruit intended for long storage should be placed 
in a cool store. It is advisable to repack stored fruit before placing it 
on the market. 

DRAINAGE. 

The drainage of heavy retentive soils should not be neglected. Tile 
drains, though more expensive, give the best results, and are the more 
convenient and permanent type of drain for the orchard. Existing 
open drains should be cleaned out and put in order, and the outlets to 
pipe drains cleared so as to let the drainage water pass freely away. 

PREPARATION FOR PLANTING. 

Where planting is intended this season the land, if not already 
cultivated, should now be thoroughly worked up and made ready. 
Good, deep working is required, and no effort should be spared to put 
the soil in good order before the trees are planted. After the trees are 
planted the land cannot be worked to the same advantage as now. 
Opinions differ in respect to the most favourable time to plant out 
trees. Some growers prefer the autumn, while others favour spring 
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planting. In general, autumn planting is suitable for dry, warm soils 
when properly matured trees are available, whereas in cold soils it is 
not advisable to plant the trees until spring. 

SHELTER. 

In exposed situations it is important that windbreaks should be 
planted to protect the trees from cold and heavy winds from the time 
they are set out. It frequently happens that no provision is made 
for providing shelter for the young trees, and as a result in subsequent 
years many trees and their fruits suffer badly. While shelter is im- 
portant, it should not be overdone ; it should be open enough to let 
the air through, but at the same time effectively break the wind. 
Shelter-trees should be planted a reasonable distance from the fruit- 
trees which it is intended they should shelter. 

ORCHARD SANITATIOX. 

Sanitation as applied to the orchard includes such practices as 
cultivation, pruning, control of pests and diseases, drainage, &c. The 
period between the completion of fruit harvest and the commencement 
of the winter work should be devoted to a thorough clean-up of 
the orchard and its surroundings. All fruit - cases should, where 
necessary, be repaired and stored aw^ay in a dry place for next season's 
use. The props used in supporting the fruit-laden branches should be 
gathered up and placed in a convenient place. Live fences should be 
trimmed, and where necessary the trees in the shelter-belts topped to 
keep them within bounds. Remnants of crops, primings, diseased and 
decaying fruit, and all rubbi^^h should be destroyed. Cleanliness in the 
orchard is essential. 

PLOUGHING. 

The orchard should be ploughed as early as possible after the fruit 
crop is gathered, so that the work may be completed before the land 
becomes too wet. In circumstances, however, where a green crop has 
been sown and has not reached a sufficient height it would be as well 
to delay the ploughing for a while in order to obtain the benefit of any 
additional growth the crop may make during the late autumn and 
early winter. The soil is greatly Ixmefited by being exposed to the 
winter frosts and rains. To facilitate the surface drainage the land 
should be ploughed with the fall and not across the slopes. Plough 
to the trees, leaving an open furrow along the middle of the lands 
between the rows. 

— W, K, Dallas, Orchard Instructor, Dunedin. 

Citrus-culture. 

The maintenance of a citrus-grove in good order and continued pre fit 
is a much more difficult proposition than the establishment of young 
citrus-trees. Planting is usually done in the spring, and the climatic 
conditions from then on up to late autumn are generally ideal for the 
growth of the citrus-plant- — warmth, equable conditions, with periodic 
rain. But for permanent maintenance trees have to be fostered, and 
in some localities even coaxed, through periods of the year when 
climatic and other conditions are far from natural to citrus-growth. 
With the advent of such unfavourable periods it is well to consider 
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some of the main detrimental conditions with a view of ensuring 
against undue damage from them. 

Surplus moisture : This is annually responsible for more serious set- 
backs to trees, or even total loss, than possibly any other cause. All 
the citrus tribe delight in warm soil-conditions, as evidenced by their 
habit of surface rooting. Allowing the land to remain waterlogged to 
saturation-point can only result in unfunctioning, if not decajdng, roots, 
and if the tree is not lost it receives such a check as to take more 
than normal time to recover in the spring. Citrus - culture is most 
successful in parts of the world where water contents of the soil are 
regulated by irrigation. While we cannot regulate the amount of rain- 
faU, there are several cultural points which, strictly observed, will 
minimize undue water content of the soil. Drainage is, of course, most 
necessary, and should be attended to even before the trees are planted, 
but it is quite possible that consolidation of the land has to some 
extent nullified the effect of what was once thought to be ample under- 
drainage. It is therefore well to ascertain whether sufficient drains 
have been made, and whether they are properly clean and in good 
working-order. If not, this should be correct^ ; otherwise the success 
of the whole system is menaced. Surface water can be quite as 
damaging as a waterlogged subsoil. Early winter regulation of the 
land-surface should therefore be so done as to avoid hollows, and the 
land between the trees left with a double open furrow to take away 
surplus surface water. 

Shelter : The very nature of citrus-trees predisposes them to damage 
from exposure, broken branches or limbs, partial defoliation, a general 
hardening of the bark, and a loss of vitality. The main provision to 
minimize this is adequate shelter on the windward side. Where no 
shelter exists this should be remedied during early winter, so that 
shelter-trees or hedge-plants may be well established and ready to grow 
in early spring. Much existing shelter thought to be sufficient proves 
on examination to be deficient in so far as the ragged lower parts and 
gaps are concerned. This may be remedied by the erection of brush- 
wood breakwinds if the position is unfavourable for the growth of 
interplanted hedge or shelter plants. 

Frost : Much annual damage by frost is perfectly obvious, but the 
reduction of vigour and retardment of development are also considerable 
though not so noticeable. Most damage is done to young growth and 
at a variable minimum distance from ground-level, so that in areas 
subject to light frosts the trees grow beyond apparent damage in a 
few years ; but in these first years all possible protection should be 
given. Adult trees also often suffer, mainly by injury to young growth, 
particularly that made during the previous autumn. Proper spacing 
of branches and laterals, and the avoidance of highly nitrogenous 
manures during late summer, will permit the wood to mature to a 
greater degree of frost-resistance. 

Cleaning up : Owing to collar-rot and the amount of decayed bark 
caused through fresh manures or decaying litter being piled up round 
the boles of the trees, it is wise at this season to thoroughly clean up 
round the trunks, A mulch of general litter or manure may be very 
desirable during summer, but is more often injurious during winter. 

— W. H. Rice, Orchard Instructor, Auckland, 
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POULTRY-KEEPING. 

THE PROSPECTIVE BREEDING-BIRDS. 

Now that the work of culling unprofitable stock has been carried out, 
the best hens selected and carefully marked for future breeding pur- 
poses, and the pullets settled down in their winter quarters, the 
poultry-keeper may look forward to an easier time during the next 
few weeks. There are, however, several matters which require atten- 
tion if the plant is to be maintained at a high standard of efficiency. 

In the first place, particular attention should be directed to tlTe 
feeding of the prospective breeding-hens. They should be well fed but 
not overfed ; on no account should the birds be allowed to become 
in an overfat condition during the moulting-period, or just before being 
called upon to lay eggs for hatching purposes. This is important, for 
it is well known that eggs containing strong germs, and chickens which 
are easy to rear, cannot be produced from an overfat hen. From now 
on the birds should be frequently handled, and if there is a tendency 
for them to put on surplus fat the ration should be slightly reduced ; 
they should also be encouraged to exercise as much as possible, so as 
to prevent the storing-up of body-fat. 

Another important matter that should be attended to now is the 
final selection of cockerels for next season^s breeding-pens. In this 
important work it must be always remembered that constitution is the 
first requirement if a male is to prove a high-class sire. A specimen 
may exhibit good type, size, breed points, &c., and have an outstanding 
pedigree of performance behind it, but if there is the slightest evidence 
of a weak constitution the bird should be rejected. While constitu- 
tional vigour should be given first consideration, the question of breed 
type, standard weight requirements, and a knowledge of the bird's 
ancestors from an egg-producing standpoint must be also taken into 
consideration. After the birds have been carefully selected, male birds 
carrying large combs and long wattles, which are frequenth^ seen in 
the lighter breeds such as Leghorns and Minorcas, should have these 
removed. As a result of this slight operation a bird win usually 
feed better and produce a greater numlx?r of fertile eggs and strong 
chicks. The operation can be simpty performed with a pair of sharp 
scissors. In order to prevent bleeding a good dressing of fuller's earth 
should be applied to the cut part. 

Where possible the breeding-birds should be provided with a good 
range — that great essential for building up bodily vigour. 

SURPLUS COCKERELS. 

Tlie importance of marketing at once all surplus cockerels that are 
about five months old cannot be emphasized too strongly. It is never 
a wise policy to keep a cockerel beyond that age, for if not marketed 
then it will be weeks and even months before the bird can be brought 
to prime condition, and then, although heavier than at the prime- 
chicken stage, the return will not be as profitable. Once the chicken 
stage has passed, the consumption of food is increased, this l)eing caused 
by the greater growth of plumage, bone, &c., necessary for the develop- 
ment of an adult bird. Obviously this process must be completed 
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before the matured adult stage can be attained. This will be readily 
understood when it is considered what a drain there must be on thie 
bird's system in producing the thousands of adult feathers that nature 
demands. 

This, however, is not the only drawback, for even if a fully developed 
cockerel is marketed in absolutely prime condition it does not apjpeal to 
the poulterer, to whom it is known as a stag/' The fact of it having 
a well-grown spur, sharp at the point, reduces its value as a table bird. 
Generally such a bird is coarse and larger than is generally desired for 
the high-class trade — ^in factj it is usually classed on a par with an old 
hen, or, in other words, as a boiling-fowl. It is the flesh of the prime 
five-month-old bird that is most sought for the high-class trade and 
commands the highest value. Most poulterers are prepared to buy 
cockerels by the pound if they are offered at a young age and in prime 
condition. Thus the aim of the poultry-keeper should be to produce a 
maximum weight in a minimum period of time. This means that the 
birds must be well fed and managed from the time they are hatched to 
the day they are marketed. It costs much less to produce a pound of 
flesh than a pound of frame. In short, it will pay the farmer to prime 
his poultry just as it pays to prime other classes of live-stock. 

CROP-BINDING. 

This condition may occur from different causes, but it is usually 
due to the birds eating long fibrous grass, &c., the material rolling 
together and becoming a tangled maiss which will not leave the crop. 
Lawn clippings are often responsible for crop-binding. It is true that 
when these are short and cut in a succulent stage they make an ideal 
green food for fowls. Where the danger lies is in feeding the clippings 
when they arc long and in a fibrous condition. In this way the bird 
has no option but to swallow them whole, and often with ill effects. 
Crop-binding is rarely seen where the birds are provided with a free 
range, as then they are not only able to select the most succulent pieces 
of grass, but in addition are enabled to pick it off to a length that will 
not be injurious. 

Another common cause of crop-binding is when grass hay is used as 
litter for the birds to scratch in, especially where the floor of the house 
is damp, or where the hay becomes damp or wet from any cause. This 
has the effect of bringing the hay back to a more or less natural state, 
with the result that the birds are induced to eat it. Where ample 
green food is provided the birds will be less inclined to eat the hay. 
Grass hay cannot be looked upon as a good scratching-material unless 
it is frequently renewed and maintained in a dry state. As with most 
poultry troubles, the best way of dealing with crop -binding is to 
prevent it. Long grass and similar substances should not be supplied 
to fowls of any age without being finely chaffed. By way of further 
precaution the birds should have an ample supply of sharp gravel grit 
before them at all times. 

For curing crop-binding — ^when the bird is worth the trouble — the 
crop may be opened with a sharp knife. The outer skin should be first 
cut and drawn downwards, and an incision made into the crop itself 
large enough for inserting the finger and drawing the fibrous suostance 
away. The crop should then be stitched separately with silk, and the 
outer skin afterwards. ^ Feed on soft food for a few days, and withhold 
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water for at least a day. Unless the bird is a valuable one it is not 
worth going to this trouble, as the ailment is likely to recur. 

SOFT OR DISTENDED CROP. 

In this condition the food and water remain in the crop and fail 
to enter the digestive tract. The cause of the trouble is usually a clog 
in the tract. For treatment kneel down and hold the bird between 
the knees. Open the mouth with the left hand, stretch the neck 
upwards, and pour water heated to blood temperature slowly down 
the throat until the crop is filled. Then gently knead the crop until 
the mass is softened. Then turn the bird head downwards, and at the 
same time knead the crop with the fingers, which will assist the bird 
to vomit. If the operation is not successful it may be repeated. The 
bird shoyld be given a dose of Epsom salts (about the tenth part of a 
packet dissolved in water) and allowed to fast for at least a day. Also 
make sure that the patient, as well as the whole of the flock, is supplied 
with plenty of sharp grit. 

— F, C. Brown, Chief Poidtry Instructor. 


THE APIARY. 

MARKETING THE CROP. 

At the close of the season the beekeeper should give his undivided 
attention to marketing his crop. It usuallj^ happens that a good season 
causes something akin to a panic among a large proportion of the 
producers, and as a result they are too anxious to dispose of their 
crop, at anj^thing but remunerative prices. The increased cost of 
working-equipment, packages, d:c., has become a serious burden on the 
profits of the apiary, and at the present moment there is eveiy^ indica- 
tion that the cost of packages to the producer will be increased. Apart 
from the cost of equipment, very few beekeepers take into consideration 
the amount of labour and time requisite to produce a crop ; and, if 
beekeeping is to be made to pay, these factors must not be lost sight 
of. Where bees are run as a side-line \'ery rarely do we find the item 
of labour charged against the crop, and as a result it is sold at a low 
figure. 

There are far too many jobbers in the honey trade. Their operations 
act against the legitimate producer and tend to unbalance the market. 
Too often the beekeeper is led away by their talk of overproduction 
and lack of demand for his commodity, and he is anxious to dispose 
of his crop before his fellow’-producers can dispose of theirs. A brighter, 
better, and more businesslike way of dealing would be for beekeepers in 
every case to meet together and agree upon prices. By organized 
effort the price of honey can be reasonably raised and its value as an 
article of food placed before consumers. It is pleasing to note that the 
principle of co-operation is being steadily extended among honcy-pro- 
ducers, and that the operations of the Honey Producers' Association, 
which was formed for the purpose of jointly liandling the product of 
the individual, is leading to larger sales, with more uniform and better 
prices. The building-up of a payable local market depends largely on 
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the disposal of the surplus crop, and this can only be accomplished by 
an organized scheme of export. The efforts of the industry to arrange 
such a scheme have already been the means of increasing the local 
market value of honey. 

With respect to the local market, imtil such time as the producers 
are combined for the purpose of establishing bottling-depots in every 
centre the beekeeper must not relax his efforts in preparing his crop for 
market, more especially if increased consumption and higher values are 
the objective. In the absence of co-operative bottling depots too many 
beekeepers make the mistake of forwarding their honey in bulk lots, to 
be afterwards retailed under a name which is not that of the producer, 
and usually not even that of his agent. It is far better for the bee- 
keeper to attend to his own bottling than to allow his honey to be 
disposed of haphazard by any one into whose hands it may fall. While 
honey is in a liquid form it is little trouble to fill i lb. or 2 lb. {packages, 
stamped with the producer’s own name and trade-mark, and in a 
year or two he will find that his product will need no advertisement. 
Quality and care tell in the long-run. Looking at our markets to-day, 
we find the crop is moved off as quickly as possible, and no general 
effort is made to supply honey at all seasons of the year. 

The value of attractive packages should weigh with the producer, 
whether the honey is put up in bulk for the merchant or in small 
packages direct for the retail trade. In order to appeal to the con- 
sumer the packages containing honey must be made as attractive as 
possible, and every care observed in its preparation as an article of 
food. An inspection of lines sent forward to market will serve to 
demonstrate the advantage of careful preparation. Consignments for- 
warded in good, clean cases, carefully graded, and contained in new tins 
readily command attention ; whereas lines which have been packed in 
rusty tins and present a rather unattractive appearance generally are 
hard to dispose of. Too often merchants are compelled to sell them 
at a reduced rate, although the quality of the honey is quite on a par 
with that packed in new packages. In such cases the producer is apt 
to blame the merchant for a reduction in price, but as a rule the fault 


lies with himself. 


— E. A. Earp, Senior Apiary Imtntcior, 


HORTICULTURE. 

REFITTING AFTER THE BUSY SE.\SON, 

If there is such a thing as an interval in the horticultural calendar 
it is now, although the term has only a relative meaning in such a 
climate as we enjoy, which generally permits the operations of sowing 
and reaping the whole year through. The present is a suitable time 
to refit, and make such repairs to gates, roads, sheds, &c., as may be 
required. Shelter plantations and hedges also may receive attention. 
Too often these valuable improvements, upon which so much depends, 
are roughly trimmed with an axe — and at out-of-season periods at 
that. The result is not only great disfigurement, but dead stumps and 
branches in the trees and on the ground are the most suitable means 
for breeding diseases and pests of many kinds, and is sure in a very 
short time to defeat the purpose for which the trees were planted. 
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Where it is necessary to cut into old timber of any size it should 
be removed by a clean saw-cut close up to the main limb from which 
it originates, previously making a slight undercut a few inches along 
the branch to be severed, so that when it falls away the bark is not 
ripped from the main limb from which it has been removed. In this 
way wounds heal as quickly as possible, without any decay setting in 
to endanger the life of the tree. Such trimmings need to be dealt 
with promptly by removing them into an open space, cording the 
heavier portions for firewood, and burning up the smaller twigs and 
branches on the spot if there is no other use for them. In this way 
only may the plantations be kept effective for a long period, and the 
danger from disease and fire be reduced to a minimum. 

Young hedges of most kinds require to be cut hard back for two 
or three seasons to make them thicken and stool at the base. It is very 
desirable that this should be done, and the work may be undertaken 
now. Not only does a properly grown hedge look better, but a strong 
base is one of its most important requirements. 

Metalling gateways and cleaning up open drains and water-tables 
is seasonable routine work which if done now keeps the land drained 
during the colder wet weather, and brings it into early condition for 
planting in the spring-time. 

STERILIZING THE SOU. 

In these days when repeated pure cultures are grown by fruitgrowers 
and market - gardeners it is not surprising that the land becomes 
sick,'" as far as these special crops are concerned. Glasshouses devoted 
to tomato-culture year after year, often with no alternating green cover- 
crop between the seasons, are a typical case in point. The trouble is 
often intensified by the fact that many of the diseases affecting the 
land and plants are seed-borne. 

As before pointed out, rotation cropping is the best and cheapest 
method of dealing with these troubles, but in many instances it pays 
to go to the expense of sterilizing the land to bring it into condition. 
For doing this successfully there is doubtless much more to be learnt 
than is known at present, but the experience of every season is of 
value. Steam is still regarded as the most effective means of sterilizing 
the soil, and for glasshouse work of any extent it is doubtless the best. 
The first cost may be considerable, but with care the outfit will last 
for many years. There is also a possibility of using the plant for 
heating purposes in the glasshouse in the ordinary way, which, with 
the ordinary materials for the hotbed becoming scarcer every season, 
would be a great convenience. For soils infected with fungus troubles 
the formalin treatment has given good results, while for soils in which 
eelworm or other insect pests are located treatment with carbon bisul- 
phide has been beneficial when administered when the land was bare. 

CLEANING UP THE GLASSHOUSE. 

Where glasshouses have not been cleaned up yet this season they 
should receive careful consideration now. The good, clean crops usually 
grown in new houses are largely due not merely to the new’ land but 
also to the clean condition of the house. Where there is any area of 
concrete or brick work a coating of hot limewash should be applied ; in 
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this it is usual to include a little bluestone solution, or flowers of 
sulphur, or kerosene. A little cement also mixed in will thicken the 
mixture and give good adhesion. 

EARLY SPRING PEAS. 

In the warmer localities a crop of peas sown now may be harvested 
in early spring, and is often a very profitable crop. A good strain of 
the Stratagem variety is generally used for this purpose. It is generally 
advisable to give plenty of room between the rows for this crop, and 
they should run in a north-and-south direction. If the seeds are soaked 
for twenty minutes in kerosene it will protect them from vermin ; and 
as soon as the plants are through the ground a suitable dust or spray 
will further protect them from attack. A spray of bordeaux mixture 
will protect them from slugs, and probably from birds also. 

IN THE TOBACCO-BARN. 

Cured tobacco-leaf will now require careful attention, particularly 
where it is stored in buildings that are open to the atmosphere. Low 
temperatures and humid conditions quickly set up moulds that render 
the leaf valueless. Small charcoal fires about the floor of the shed are 
sometimes lit to counteract such conditions. In any case the sooner 
the leaf is stripped from the stalks now the better. For this purpose 
humid conditions are necessary for making the leaf pliable, so that it 
may be handled without breaking. This may be done by admitting a 
humid atmosphere at night, or it may be necessary to damp down the 
floor to create the necessary conditions. The best method, and one 
used in large establishments, is to have a chamber into which steam is 
admitted when the tobacco is in position ; the conditioning then is 
rapid, and less likely to be accompanied by the development of fungus 
troubles. As the leaves are taken from the stalk they are graded for 
colour and condition. They are then bound together by the stems with 
a leaf, about twelve to a bundle, or, as it is usually termed, a “hand." 
The hands may be placed back on the curing-sticks for further drjing, 
if necessary, or they may be bulked for a mild fermentation, or baled 
for market. For the latter purpose about 12 to 15 per cent, of moisture 
is required. 

— W, C. Hyde, Horticulturist. 


Noxious •weeds Orders . — The Dannevirke County Council haa declared fox> 
glove to be a noxious weed within the district under its jurisdiction. Similarly, 
toad Bax {Linaria vulgaris) has been declared by the Mount Hutt Road Board 
and gorse by the Greymouth Borough Council as regards their respective terri- 
tories. The Waitaki County Council has declared Califomian, thistle not to be 
a noxious weed within that county. 


Drinking-holes for Stock. — Los.ses of stock sometimes occur through unformed 
drinking-holes in open drains. Cattle after drinking are apt to wander up the drain 
and become bogged, and are often lost. This wandering up the drains is principally 
due to fooling of the water at the drinking-hole by the stock treading up the mud. 
In making a drinking-hole in an open dram the slope dug should be cut deep at the 
drain end, so as to form a narrow bay. A large log should be placed at the bottom 
of rile slope, and the drinking-place fenced from the drain by a strong rail fence. 
It is also a good plan to line the bottom of the drinking-hole with stones. 
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THE NEW DAIRY-PRODUCE REGULATIONS. 

MANUFACTURE AND EXPORT. 

(Concluded from March.) 

Condemned Dalry-produee. 

80« In every case where dairy-produce is condemned by an Inspector — (a) The 
Inspector shall as soon as practicable notify the owner of the produce that it 
has been condemned ; and (d) the Inspector shall, at the expense in all things of 
the owner, cause such produce to be removed to some convenient place and there 
so treated as to become absolutely unfit for human consumption, (c) The owner 
shall as far as required by the Inspector assist him in carrying out the provisions 
of this clause, and for that purpose shall do whatever the Inspector directs. 
(d) The net proceeds realized for such produce shall be payable to the owners. 

Weighing, Sampling, Testing, and Recording at Manufacturing Dairies. 

81. (i.) Clauses 82 to 101 hereof, both inclusive, shall apply only to dairy 
factories whose owners purchase milk or cream, to be paid for wholly or partially 
according to the percentage of butterfat contained therein, for the manufacture 
of butter or cheese, and only to milk or cream so purchased. 

( 2 .) In the same clauses the word " owner ” means exclusively any owner (as 
defined in the said Act) of a dairy-factory w'ho purchases milk or cream as aforesaid. 

82. Every owner upon weighing any cream delivered to his dairy factory shall, 
where the weight is an exact number of half-pounds, record the weight accordingly, 
and where the weight is not an exact number of half-pounds record it at or above 
the nearest half-pound below* the exact w'cight ; and if any such cream is w*eighed 
in a container shall, where the weight of the container is an exact number of half- 
pounds. compute the tare accordingly, and where the weight of the container is 
not an exact number of half-pounds compute the tare at or below^ the nearest 
half-pound alxive the exact weight of the container. 

88 . Every owner shall secure, for the purpose of testing, a truly representative 
sample of each delivery of milk or cream made to the dairy factory The quantity 
of each sample shall be sufficient to enable a test to l)e made as hereinafter provided 
and to leave a portion sufiicient for retesting. 

84. The owner shall — (a) Take such sample separately from each can or 
weighing, and compute the weight of butterfat in the can or w'eighing from the 
test made by him of the sample and the weight of the milk or cream in the can 
or weighing ; or ( 6 ) make a composite sample of each suppher's milk or cream for 
each day or other suitable period by taking .samples from each can or weighing in 
proportion to the total weight of milk or cream represented by each sample, and 
compute the weight of butterfat from the test made by him of such composite 
sample and the weight of milk or cream in all the cans or weighings represented by 
the comiiosite sample. 

85. The owner shall keep each such .separate or composite ‘•ample in a cool 
place, and in a tightly stoppered glass bottle plainly labelled with the supplier’s 
name or number. 

86 . The owner shall uot add, or suffer to be added, to any .such sample any 
extraneous matter save necessary preservative in a pow^der or tablet form 

87. Every such sample shall be tested on the customary testing-dd\ .s (which, 
excepting during the months of June, July, and August, shall be at intervals not 
exceeding twelve days) by the owner or by an agent appointed in writing by him 
for that purpose, and in cither case the tester shall be a person competent in the 
work of testing by the prescribed method in use at the dairy factory, 

88 * As soon as practicable after the testing is completed the tester shall make 
with ink or indelible pencil an accurate record showing the name or numlx^r of each 
supplier whose milk or cream was tested, and opposite thereto the percentage, 
by weight, of butterfat as ascertained by testing the sample. He shall also date 
and the record, and file it at the dairy factory or at the owner’s office The 
owner shall retain all such records for at least eighteen months after the clo.se of 
the dairy factory’s financial year, and shall keep them open to examination at 
reasonable hours by any Inspector, or by any supplier but only with respect to 
any milk or cream sold by such supplier. 
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89 * (i.) In the case of separate samples as provided for in subparagraph (a) 
of clause 84 the owner shall keep unchanged, until three o’clock in the afternoon 
of day on which the tests were made, or, in the case of tests made after ^ree 
o’clock in the afternoon, until noon of the following day (as the case may be), in 
tightly stoppered glass bottles, each plainly labelled with the supplier’s name or 
numb^, the portion of the original sample not abstracted in testing. 

(2.) On any day the owner shall, should an Inspector so direct, retain half, 
by number, of the samples of the previous day’s testing, but not necessarily more 
than fifty, until three o’clock in the afternoon. The Inspector may specify indi- 
vidually the samples to be so retained, and, if the Inspector does so specify, the 
owner shall retain the samples specified by the Inspector. 

90 . In the case of composite samples made as provided for in subparagraph (6) 
of clause 84 the owner shall in like manner, and irrespective of an Inspector’s 
direction, keep the portion of each sample not abstracted in testing for four clear 
days following the day on which such samples were tested : provided that samples 
need not be retained beyond the end of the part-monthly testing-period following 
that in which they were taken. 

91 . (i.) The owner or tester shall not use any pipette in testing milk, or any 
Babcock or Gerber test-bottle for milk or cream, unless such pipette or bottle is 
of an approved pattern and has been tested and marked by an authorized officer 
of the Department of Agriculture. 

(2.) Such authorized officer shall destroy any pipette or bottle which, on being 
tested by him, is found to be, in his opinion, insufficiently accurate for use in 
testing milk or cream, and no compensation shall be payable by the Department 
of Agriculture in respect of such destruction. 

(3.) Any person who submits any dairy glassware to an authorized officer for 
testing shall on demand pay to the Department of Agriculture fees as follows : 
Milk or cream bottles, 2d. each ; skim-milk bottles, is. each ; pipettes, 3d. each ; 
and thermometers, is. each : plus postage in every case. 

92 . The owner or tester shall not use any appliance for weighing samples 
of cream for testing unless such appliance ls of a type approved by an Inspector 
and in good working-order, Eveiy weighing-appliance used in testing shall be 
sensitive to 0*05 grams (metricl. 

98 . In testing samples of cream the amount put into the test-bottle shall 
be 9 grams or 18 grams in the case of the Babcock test, and 5 grams in the case 
of the Gerber test, and the correctness of the amount shall be ascertained by 
actual weighing. 

94 . (i.) In testing milk the percentage of butterfat as read from the Babcock 
test-bottle shall include the whole of the fat from the bottom of the column to 
the highest point of the meniscus. 

(2.) Fat-saturated alcohol, or oil of a lower specific gravity than that of 
butterfat, shall in testing cream by the Babcock method be used for levelling the 
meniscus of the butterfat column in the test-bottle, and the reading shall be taken 
from the bottom of the column of fat to the point of junction between the fat 
and the levelling-fluid. 

96 . The owner, or an agent or agents appointed in writing by him for that 
purpose, shall on each day on which butter is made in the dairy factory make 
an accurate record in ink or indelible pencil of the weight of butter made on 
that day, showing separately the weight packed in bulk and in pats, also of the 
weight of such butters delivered by the dairy factory on that day. The owner 
or such agent shall sign and date each day’s record, and file it at the dairy 
factory or the owner’s office, and the owner shall keep it there for at least 
eighteen months after the close of the financial year to which it relates. 

96 . The owner shall make, and file at the dairy factory or his office for at 
least eighteen months after the close of the financial year to which it relates, an 
accurate record daily, as near as may be, of the following particulars : (a) The 
weight in pounds, and the butterfat percentage by weight, of all milk or cream 
received from each supplier ; (6) the weight in pounds of butter credited to each 
supplier for each test, and for each month or other period of payment ; (c) the 
number of pounds of butterfat purchased in any form from persons other than 
suppliers and used in the manufacture of butter or cheese, or sold as milk or 
cream or otherwise disposed of ; (d) the weight of butter purchased or received 
from other dairy factories or otherwise ; and (e) the weight of all butter disposed 
of, whether manufactured or purchased. 
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97. The owner shall, at or prior to the time of each payment made or account 
rendered in respect of milk or cream to any of his suppliers, furnish such supplier 
with a statement of the weight and test of his milk or cream, and the number of 
pounds of butterfat computed therefrom, for each testing-period covered by the 
payment or account ; or, when payment is based on the weight and test of eai h 
can or single delivery, with a detailed statement of the weights, tests, and pounds 
of butterfat of the several lots being paid or accounted for. 

98. Any person who falsifies any record of a kind referred to in clauses 82 
to 97 inclusive of these regulations ; over-reads or under-reads any milk or cream 
weighing, or any BabccMrk, (Berber, or other test ; fails to comply with the 
requirements hereinbefore prescribed in conducting any test ; or in any other 
way makes any incorrect determination of butterfat, commits a breach of these 
regulation.s. 

Cheek upon Sampling, Wdghlng, Testing, and Recording. 

99. An Inspector may at any reasonable time do any of the following thing-, 

at or in connection with any dairy factory • {a.) Take without payment such 

quantities as may reas<mably be required as samples of any lot of milk or cream 
or milk-products whersoever found, and may weigh and test such samples 
( 6 .) Examine and test any samples of milk or cream k^pt in accordance with 
clauses 69 and 90 hereof for retesting, (f.) Examine the records of receipts of 
milk, cream, butterfat, butter, or cheese ; of all Babcock, Gerber, or other tests 
made ; of the weight of all butter or cheese or other dairy pnxlucts manufactured 
daily ; and of the weight of butterfat for which any supplier has been credited 
or paid. 

100. The Inspector shall relock or reseal any container which has been 
unlocked or unsealed by him for the purposes of the last preceding clause. 

Investigation of Owner’s Annual Statement to Suppliers. 

101. (i.) Every application to the Minister under section 5 of the Dairy 
Industry Amendment Act, 1922 . for an investigation into the correctne.ss of an 
owner's certified annua! statement to his suppliers shall be mad(‘ in the form 
No. 25 in the Schedule hereto. 

( 2 .) The approved security to be lodged under the provisions of the last- 
mentioned section may be given by way of bond for .such amount the Minister 
may in each case determine. 

Exhibiting Acts and Regulations. 

102. Every owner of a manufacturing dairy shall place and keej) in each 
such dairy, in a conspicuous place accessible to any supplier of the dairy, a copy 
of the Dairy Industry Amendment Act, 1922 , and of these regulations 

Duties and Penalties. 

108. Where a duty is directly cr by implication imposed by these regula- 
tions and it is not specified m the said regulations by w'hom it shall be performed, 
the owner concenied shall at all times be responsible for its due observance cr 
performance. 

104. Any owner of a dairy facto^>^ or any purchaser, seller, or collector of 
milk, cream, or dairy-factory products, or any earner or storage-owner dealing 
with milk, cream, or such products, w'ho refuse.'^ admission to, or hinders, any 
Inspector in the exercise of his duty, or who refuses or neglects to render such 
reasonable assistance as may be require«.l by an Inspector in that re.spect, commit> 
a breach of these regulations. 

105. Any ]H*rsou who (a) fails observ^e or }>erform any duty directly or 
by implication placed upon him by these regulations , {b) does anything contrary 
to the provisions thereof ; (c) not being an officer in the exercise ol his duty 
alters or obliterates, or causes to t>e altered or obliterated, any owner's brand, 
any grade-mark, or any record or document made or used in pursuance of these 
regulations ; {d) counterfeits any such brand, grade-mark, record, or document . 

empties, or partially empties, or otherwise interferes with, the contents of any 
package or thing marked in pursuance of these regulations in order to put 
therein or substitute therefor any other contents ; or (/) improperly uses any 
previously marked package or thing for the purpose of representing or implying 
that the marks thereon are valid, commits a breach of these regulations. 


80 — Af. Jfovml. 
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106 . Any person who commits any breach of these regulations in respect 
of which no penalty is provided elsewhere is liable to a penalty of £$o, 

107 . Nothing contained in these regulations shall impose any liability upon 
the owner of a supplying dairy who is not the occupier thereof, where the 
supplying dairy is in the occupation of any other person by virtue of a tenancy 
created prior to the coming into operation of these regulations ; but this 
exemption shall not affect the contraictual rights and liabilities to each other 
of the owner and occupier of any such supplying dairy. 


WEATHER RECORDS: MARCH, 1927. 

Dominion Meteorological Office. 

GENERAL SUMMARY. 

M\rch is regarded as the first month of autumn in these latitudes, but the earlier 
half was decidedly summerlike — calm, warm, and fair generally ; the latter part 
of the month was, however, quite different in character — cold, unsettled, and 
boisterous. The contrast between the two periods was very marked ; an observer 
in Otago found the average temperature of the first half ten degrees higher than 
that of the latter. 

The trough of one westerly “ low passed on the lOth, and was soon succeeded 
by a more violent and extensive disturbance of a similar type The lowest reading 
of the barometer, 28-95 in., was recorded at 3 p.m. on the 20th, at the Hluff ; and 
this storm was apparently affiliated to a cyclonic disturbaince the conire of which 
passed over the South Island, the lowest atmospheric pressure (28-(>5 in ) being 
observed at Christchurch at 7 p.m. on the 23rd. The.se storms will be remembered 
by being associated with the close of the Royal visit. 

Although popularly desenbed and recognized as “ equinoctial " -and not 
without some justification, for there have been in past years several notable 
storms about the time of the Equinox, the greate.st one, in 1918, causing the Raelihi 
bush-fire — there is no apparent scientific reason for associating these disturbances 
with the solar crossing of the Equator, and their concurrence must still be regarded 
as fortuitous. 

The 28th witnessed the passage of the trough of another westerly or antarctic 
'' low," after which the barometer rose steadily with strong southerly w’inds, 
bringing a cold snap at the close of the month. There were some slight frosts, 
and snow was left rather low down on the southern mountains. 

Ml With the exception of the ea.st coasts of both Islands, rainfall was generally 
much above the average — it was, indeed, excessive on the higlier levels and 
southernmost parts of the South Island. The total fall for the month at Arthur’s 
Pass was 36-42 in., of which 10-35 in. fell on the 23rd, and of this 8-52 in. was regis- 
tered in nine hours. Floods were reported in the Waimakanri and other rivers 
on this account, and there was also a big flood in Marlborough at this time. 

The westerly gales were troublesome to orchardists, for apples, in particular, 
had not quite matured. The heat and dryness of the summer, however, left a 
warm soil on which the rains produced a profuse and wonderful growth of autumn 
pasturage. 


RAINFALL FOR MARCH, I927, AT REPRESENTATIVE STATIONS. 



Station. 

i Total Fall. 

Number of 
Wet Days. 

Maximum 

Fall. 

Average 

March 

Rainfall. 



North Island. 






Inches. 1 


Inches. 

Inches. 

I^aitaia 

. . 

.. 418 

9 

1-22 

3*58 

Russell 

. . 

-• 3*43 

1 8 

1-21 

3*35 

Whangarei 

. . 

. . 2*87 

13 

0*88 

4-8r 

Auckland 

. . 

4 57 

15 

0-62 i 

3*03 

Hamilton 

. . . . 

7*54 

17 

' 1*84 

3*88 
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RAINFALL FOR MARCH, igzj ^continued. 

station. i Total Fall. ^ Maaimnm ! Avc«|e 

Wet Days. , Fall. Ramfall. 


North Island — coiiJnued. 

Tuclu^ ] 

Kawhia .. .. . r»*84 15 

Inches. 

1*74 

liichc' 

3*12 

New Plymouth 

<>•40 

17 

1*22 

P(>2 

Riversdale, Inglewood . . 

12*71 

10 

2*oS 

7*39 

Whangamomona 

9*53 

3 <) 

2*34 

3*40 

TairuA 

5 «o 

1 I 

1*70 

<> 73 

Tauranga 

5*10 

11 

2-00 

4*10 

Maraehako Station. Opofiki 

7*26 

1 2 

1*04 

4*09 

K dsborne 

2*59 

1 I 

0*00 

4*51 

Taupo 

P22 

<> 

o-gS 

3*53 

Napier 

i*o8 

7 

0*30 

3*29 

Maraekaktiho Station. Hastings 

1S5 

10 

1 03 

3-10 

Taihape 

3 * 3 t 

M 

0*87 

2 <I 5 

Mas ter ton 

2*72 

9 ' 

1 5 ‘ 

3*13 

Patea . . 

3*31 

10 

1 72 

3O0 

Wanganui *.. . 

3^3 

.S 

1*33 

2 02 

b'oxton 

3 - 3 « 

7 

2 00 

2-20 

Wellington 

3 ‘V) 

1 2 

I 15 

3*20 

W'estjKirt 

South Island. 

7 04 

iS 

1 32 

5 -So 

tireymouth 

12* to 

20 

2*10 

<ei2 

Hokitika 

I5*.V> 

20 

1-20 

9 70 

Ross . . 

1905 

](> 

2-00 

10 35 

.Xrthiir's Pjss 

.. . p >42 

17 

10*33 

9*74 

Okuru, Wetland 

20-52 

20 

413 

15 * 4 ^'^ 

Collingwootl 

. . ^ o^ 

13 

I <»i 

4 *i‘) 

Nelson 

2-2 l 

10 

1 10 

3.0S 

Spring Creek, Hlenheiin . . 

1*05 

S 

('•Ml 

I -Si 

Tophouse 

8 (m» 

iS 

2 -43 

4*33 

Hanmer Springs 

3^-4 

10 

213 

2-02 

Hightield. Waiau 

2-52 

s 

njii 

0 

c 

Gore Hay 

I -Nil 

/ 

0*50 

2-iq 

Christchurch 

115 

1 1 

030 

2-05 

Timani 

1*52 

13 

0 - 7 ^ 

2*31 

Lambrook Station. Fairhe 

2*04 

1 1 

I 02 

2-58 

Henmore Station, ('learburn 

4*34 

M 

1-70 

2-04 

Oainaru 

1*50 

0 

0-311 

1 73 

( fiicenstown 

<»*75 


1-30 

2-03 

Clyde 

3*70 

I I 

1-50 

1-50 

Dunedin 

5*00 

1 7 

2 -lS 

2-gS 

Wendon 

3*34 

10 

1*13 

2 93 

Gore . . 

4 *M 7 

10 

1 -07 

3 *-f 7 

Invercargill 

8*05 

2 1 

1 31 

3*90 

Puysegur Point 

1 1 S j 

19 

2-0 J 

8-00 



-~ 1 ). ( 

. I ‘(ftl S, 

D.hitor. 


r SEED -TESTING CHARGES. 

The charges made l>y the St'ed testing Station of the Department of Agriculture 
on commercial samples have Ix'en reduced to is jx'r sample for either germination 
or purity test, and 2S. for combined germination ami puntv test These are half 
the amounts previously chaarged The revised scale camt* into force from 1st April 
— the lieginning of the new financial year 
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VETERINARY SURGEONS BOARD. 

Appointments have been made to the Veterinary Surgeons Board constituted 
under the Veterinary Surgeons Act, 1926, as follows: Registrar, C. J. Reakes, 
D.V.Sc., M.R.C.V.S., Director-General, ipepartment of Agriculture, Wellington, 
who is also chairman ; A. M. Brodie,<‘^.R.C.V.S., Hastings ; H. S. S. Kyle, 
M.P., G.M.V.C., Christchurch; W. C. Barry, M.R.C.V.S., District Superintendent, 
Department of Agriculture, Wellington, 

Dr. Reakes was appointed by the Ck>vernor-Gcneral from among the veteri- 
nary surgeons in the employment of the Department of Agnculture, Mr. Brodie 
on the recommendation of the Minister of Agriculture, and Messrs Kyle and Barry 
on the recommendation of the New Zealand Veterinary Association (Inc.). 

Members (with the exception of the Registrar) will hold office for j,hree years, 
with the right of reappointment. 

Regulations under the Act, governing registration, were published in the 
Gazette of 17th March, 1927. The full text of the Act was printed in the 
/oMrw/i/ for November last. '*■ 


EMPIRE MARKETING BOARD POSTERS IN BRITAIN. 

The photograph reproduced on the opposite page, taken recently in Whitehall, 
London, shows .some effective posters set up by the Empire Marketing Board. 
The i>o.ster on the right is a New' Zealand dairying scene (showing delivery of 
milk to a Taranaki cheese- factory). “ Ships in the Channel " is the subject of 
the centre poster, and on the left^^^iR Canadian harvest scene. Mr F. C. 
Herrick painted the New Zcalailn Jn fCanadian juctures, and Mr Norman 
Wilson, R.I., the centre piece. ThiSMiet of posters is being displayed all over 
London and in the largest cities of Britain, in sp^^cially favourable positions. 

The text of the letteipress displayed to the left of the New Zealand poster 
reads as follows : - 


THE DAIRIES OF NEW ZEALVND. 

Whence came the Herds ? Just, over a hundred years ago the first cattle 
were shipped to New Zealand. The great dairy herds of New' Zealand have 
lx*en bred from stock bought from the farmers of Britain. 'fo-day in New 
Zealand, every night and every morning, a million cows are milked. 1 he herds 
ivent from Home. 

Whence came the Men ? The men and women that built up the great 
tlairy industry of New Zealand w'ere Baghshmen and Scotsmen. Welshmen, and 
Iri.shmen. They are proud of their The men went from Home. 

Every year you eat £17,000,000 v^rth of New’ Zealand butter and cheese. 
Every year New Zealand buys from you ^>4,000.000 w’orth of the goods you 
make. So each country helps the other. 

EMPIRE BUYERS ARE EMPIRE BUILDERS. 


WHEAT AND OATS THRESHING RETURNS. 

Returns of actual threshings received by the Ciovernment Statistician up to 
19th March from threshing-mill owners show'ed that until then totals of 1,140,394 
bushels of wheat and b83,433 bushels of oats had been threshed out The ave- 
rage yield per acre in cases w'here particulars of areas were furnished (covering 
99 per cent, of total threshings) worke<i out at 38-08 bushels for wheat and 43*20 
bushels for oats. The figures for the Canterbury, Otago, and Southland Land 
Districts respectively were as follows, Canterbury -Wheat. 1,020,107 bushels 
threshed, averaging 38-60 bushels; oats. 535.170 bushels threshed, averaging 
43-52 bushels. Otago — Wheat, 6<),934 bushels, averaging 30-42 bushels . oats. 
100,337 bushels, averaging 47*35 bushels. Southland — Wheat, none returned 
to date stated ; oats, 2,856 bushels, averaging 75*10 bushels per acre. 
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REVIEW, u 

“ PLANTS OF NEW ZEALAND,” by I.Aixt; and Blackwell ; 408 pp., with 

175 illustrations; third edition; 15s.) Whitcombe and Tombs, Ltd. 

Jt has come to be recognized more and 'more clearly of late years by those whose 
work is in any way dependent on the teachings of a science that of none of it 5 » 
branches can \t be said, ” This is no concern of mine, this can have no bearing 
on practical everyday atlairs.” This country still contains among its areas of 
immediate or potential agricultural value a great many that have on them enougli 
of the original plant covering to serve as the most reliable of teachers — to offer 
advice that cannot be ignored by the man whose ambition is to make the very 
most of his. land holdings. 

The first step in making use of this advice is to know at least something of 
the language in which it is written - in other words, to have some idea ot the 
names that have been given to plants by botanists. The use of such names as 
Paspalum (filatatuw and J*<*a pratevsis by all farmers who have anything to do 
with these grasses shows that there is no fundamental prejudice in this direction, 
and that it may be wiser to use names of general application all the w'orld over, 
instead of mere local terms that quite likely arc applied to totally diflerent plants 
in another part of the country. It may be said that wdioever is interested enough 
can quite easily name any plants he wants to; but while it is true that all the 
flowering-plants and ferns known at the time of its publication are fully and 
accurately described in Chceseman's ” Manual of the New Zealand Flora,” this 
is a technical work requiring special training in the meaning of botanical terms, 
and It IS not illustrated except for tw'o supplementary volumes showing drawings 
of comparatively few of the plants 

The present work does not claim completene.ss- many plants that are of 
little importance are not described at all , but the illustrations, wdiich consist ot 
photographs, sometimes of parts such as the flowers aiul iruit, and sometimes ot 
the whole plant as it appears wlien growing, are both numerous and clear, and 
to the layman are often more vividly descriptive than the best technical account 
could be. .After all, the ability to know' one plant from another is only one ot 
many steps on the way to an understanding of that branch of botany which must 
have the greatest appeal of any to the enthusiastic fanner, which tells him what 
it IS about one plant that makes it fail when all conditions seem lav’ourable to Us 
development, wdiile another — wuth apjiarently similar equipment - is able to hold 
its own, and do vtry much more than ho'd Us owui, in the country it is occupying 

New Zealand may w<dl tie proud of her contributions to the literature ol 
ecological botany, which is the science of the living plant 111 relation to Us 
surroundings. Each of Dr. L. Cockayne’s two books I he Vegetation of New 
Zealand ” and “ New' Zealand Plants and I'heir Story i.s a classic in Us w'ay 
The author of the work under review (we learn from the preface that Mr Laiiig 
is alone responsible for the preparation of the third edition), though he has made 
many original contributions to bc'tany, would be the last to claim for “ Plants 
of New Zealand ” the name of a w^ork of research in ecology. As he himself says 
in the introduction. “ The attitude of botanists towards many problems Ikis 
altered much since the original edition of the w'ork, and it has been our endeavoui 
to reflect that attitude in the pages of this book.” Herein lies its strength, for 
it consists essentially in a summing-up of all that st) far is known of the flora and 
the vegetation of New Zealand in w'ays that make it clear to th<‘ non-technicaJ 
reader. In this most difficult task there is shown a remarkably level judgment 
— one that is by no means ready to accept a theory as fact merely on account of 
its novelty or ingenuity, but which at the same time is quick to see a discovery 
that is destined to leave its mark in the development of tlie science. A book 
of this type may well find a place on the farm book shelf. 

E.H. A. 


Peis for pjgs should not be threshed but fed in the pod. The exercise in 
getting the peas out of the pods is good for the pigs, but, more important stilL 
they cannot gorge themselves. Peas fed in this manner are properly chewed and 
masticated, whereas if threshed and fed w;hole a great many of the peas pass 
through the animal. 
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ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

PARALYSIS IN PIGS. 

G. B. B., Tolaga Bay : — 

J am having a lot of trouble with my pigs, almost at any size or age from 
four weeks to five months. f.}uite a number go in the hind quarters and flop 
about , if they are not killed they pine away and die in about three weeks They 
are fed on skim-milk, with maize occasionally. They have plenty of room to 
roam about, fresh water to drink, and rough grass to eat I hav^e tried shutting 
them up in sties with no belter result If you could advise a remedy 1 would be 
greatly obliged. 

The Live-stock Division - 

The condition “ paralysis ” is a conirnon one in young pigs throughout the 
Dominion, and in practically all cases can be attributed to the dieting on skim- 
niilk Cold and damp, also the pre.sence of intestinal parasites, are regarded as 
contributing causes A diet of which skim-milk is the sole or principal constituent 
IS insnfhcicnt fur a growing animal lacking the ingredients necessary for body- 
building , therefore it .should lie supplemented with an allouance of pollard, 
lin.seed>meal. crushc<I oats, or grains. Ac 


STORAGE OF APPLES ON THE FAR.M. 

C. B. Clapham, Folding : — 

Please advise me of the best way of storing apples (Stunners 1 for ninter use 
on the farm. 

The Horticulture Division : — 

To store Stunner apples fi>r winter use on a tann y(»u are recommended to 
pick the fruit with the stem intact, ami handle them with more than the usual 
care, (irade out the fruit that is perfectly M>um! place it in boxe^ /benzine-case^ 
are \ery suitable), and stack them in a cool, well ventilated shed Some 3 in by 
2 m. timber should be placed beneath the <«taLks to keep them oh the ground, and 
I in strips between each tier of boxes Also an inch or so of space should be left, 
vertically, betw^cen the cases In this way the fniit should keep with little or no 
loss, till the middle or end of August I'h- dam<ig<*d iruii that is graded out 
should be useil up at once, and no attempt made to keei) it lor any tune. 


BORER IN LEMON-TRKl.S. 

F. Reynolds, Thornton, Bay of Plenty . — 

I am concerned about the borer in my lemon - tree^, ten year? old. The 
affecte<l trees have perhaps a teacupful of workings of the borer on the ground 
at the base of the trunk, and look as if they will die soon. Could you suggest a 
remedy ? 

The Horticulture Division ; — 

To keep lemon- trees free from borers they should be pioperly pruned, all 
w’cak and dead w'ood being also carefully removed. Spray and feed the trees 
Avell to keep them in good health, and they should be very little troubled with 
this pest, which chiefly attacks trees or parts that are in weak condition The 
larva; infecting limbs may be destroyeil by injecting benzine intt) the holes and 
plugging them after%vards. 
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LAMPAS IN HORSE. 

" Farmer," Onga Onga 

We have a horse six yelSt old xi^ch is very bad with laxnpas. Could you 
inform me of a cu»t ? ^ 

The Live-Stock Division : — 

Lampas is a natural condition occurring in horses during the development 
of the permanent incisor teeth, as, osiiiig to these being short at hrst, the palate 
and gums become slightly inflamed and appear swollen. The condition passes 
off as the teeth grow longer, and no treatment is necessary beyond providing 
soft and chaffed food for the short time the mouth ts sore. 


SURFACE ROOTS OF SHELTER-TREES. 

F. R. L., Eketahuna 

Is it nece'fsary to dig ditches along shelter-belts so as to force the roots of 
the trees deeper into the soil ? I have planted two shelter-belts of pines, and 
do not want the roots of the trees coding too far out into the paddcck near the 
surface, because of ploughing later on. 

The Horticulture Division : — 

If the land is of fair quality, with a good subsoil, and the enclosing fences 
are about as far from the trees as the main liml« extend, there should bo little 
trouble from surface roots. In the case of a light soil on shingle, the surface roots 
are generally exten.sive but necessary, an^ fh^^uld be allowed to remain if a high 
shelter is required. Much de])ends on selecting the right kind of trees for tW 
soil and purpose. 


HARD-MILKING COW. 

R. Morrison, Dunedin : — 

I have a cow which after calving is easy to milk in the first few weeks, and 
then gradually gets harder. Do you know of a remedy or preventive for this ? 

The Live-Stock Division : — 

The causes of difficult milking are many and varied, and it would be extremely 
difficult to diagnose the trouble in the cow referred to without examination. Gene- 
rally speaking, a cow which is difficult to milk is not worth keeping unless she is 
a i>ecbgree animal. If the one in question is not of this class it might be advisable 
to fatten her off for the butcher. 


FORTHCOMING WINTER SHOWS. 

Whangarei A. and P. Society: Whangarei. loth to 14th May. 

Poverty Bay Winter Show Association: Gisborne, nth to 14th May. 

Waikato Winter Show Association : Hamilton, 31st May to 4th June. 
Manawatu A. and P. Association : Palmerston North, 14th to i8th June. 
South Taranaki Winter Show Company": Hawera, 29th June to f>th July. 
Wellington Winter Show Association : Wellington, 15th to 30th July. 

Secretaries are invited to supply dates of their shows for publication in this list. 


New Zealand Wool Committee, — ^The Minister of Agriculture has appointed 
as members of this body Messrs. H. T. Milnes and L. B. Andreae. 
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IRON-STARVATION IN RUMINANT STOCK. 

CORRELATION WITH LAND FEATURES IN THE PUMICE 

SOIL-PROVINCE^ 

R. E. R. Grimmett, M.Sc., Analyst, Chemistry Section, Wellington. 

It has been exhaustively demonstrated by B. C. Aston in this Journal^ 
that the proximate cause of so-called “bush sickness'" in ruminant 
stock is a shortage of iron in the animal, conditioned by an inadequate 
supply of iron in the pasture upon which the trouble develops'. W'hen, 
however, an attempt is made to trace the cause of this insufticiency 
of iron in the pasture to some single factor of the plant environment 
it is usuallj^ found that the €‘vidence is so conflicting as to make any 
hyixjthesis untenable. It would thus appear that there are several 
sources of the trouble, all of which are necessary to its existence, at 
least in any marked degree. 

Analysis has shown that the soils upon which iron-starvation 
develops are all well leached, and do not contain any appreciable 
quantity of solids, such as lime carbonate or manganese dioxide, likely to 
be antagonistic towards the availability of iron to the plant (Sec, however, 
reference to excessive oxygen later in this article.) It is probable, then, 
that the low degree of absorf)tion of iron by the plant is due to a real 
lack of available iron in the soil, arising from an abnormal combination 
of factors which will not allow conditions to exist favouring the full 
assimilation by the plant of iron w'hich is naturally in the soil. 

The factors at present indicated as l>eing involved are : (i) An 

altitude for the surface soil sufficiently above the }')ermanent soil water 
table to prevent the rise of ground wattT from the latter by capillary 
attraction, to the^iSairface ; (2) a soil of texture coarser than a sandy 
loam — t.e?., not containing more than alx3Ut 5 per cent, of clay (nor 
alternatively sufficient humus to compensate) ; (3) a subsoil and 
substrata fairly pervious to water ; (4) a fairly heavy annual rainfall ; 

(5) an approximately horizontal, undissected type of io|>ography ; 

(6) an ab^nce of seepage areas (this really follow^s as a coroilar\*). 

•In soil-survey classification the term “soil province” denotes an area of 
country having the same general physiographic features and in which the soils 
have l^en produced by a common force or group of forces. 

t See in particular Vol. xxviii. Nos. 4. 5, o, and Vol. xxix. Nos. i, 2, 1924. 
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From a large number of observations and analyses it appears that 
at least the first five factors must be present before iron -starvation 
can develop, at least with any intensity. Each factor will now be 
considered separately. 

(1) The altitude of the surface above the permanent ground water 
level must be sufficiently great to prevent any return, by capillary 
action, of soluble iron salts leached out of the surface soil during dry 
weather. This can usually be detected by observing the condition 
of the soil and pasture during periods of drought. This aspect of 
the trouble has already been noticed by Aston in the Journal for 
January, 1925, page 2, when discussing the difl&culty of reconciling 
the fact that soils of identical mechanical composition may respond 
differently as regards their influence on the occurrence of iron starva- 
tion. Referring to an area at Kaharoa, in Rotorua County, he states : 

Where there are no springs the trouble appeals, but where there is 
plenty of spring or creek water the stock are said to be perfectly healthy. 
Thus at the extremity and lower portion of these two blind roads the 
cattle-sickness is unknown. The writer considers this as being a 
parallel to the well-known case of the lake-side paddocks (see this 
Journal, p. 370, December, 1924) and the bush-sick areas up on the 
hills. M^ere the soil is kept well saturated with water by seepage 
from springs or by the rise of subsurface water there is no sickness, 
and where the soil is dependent on rainfall the soil-water so soon drains 
away that there is not sufficient to act as a carrier of mineral plant- 
food from the soil to the plant-roots.'* 

(2) It appears that when more than 5 per cent, of clay (or alterna- 
tively sufficient humus to compensate) is present in the soil, the latter 
becomes sufficiently impervious to so diminish the ratio of soakage to 
run-off of rainwater as to greatly retard leaching and the* associated 
oxidation from dissolved oxygen. Under such conditions soluble or 
available iron salts can be developed and retained in the soil (probably 
mostly in the ferrous form). The best example of this is on the Patetere 
Plateau, near Mamaku. Aston, in this Journal for November, 1924, p. 
334, states : “ A feature shown by the Mamaku soils is the constant 
mechanical composition o\'er a very large area. The analysis suggests 
that within a radius of two miles and a half from the Mamaku Railway - 
station there is no change except in isolated patches similar to that re- 
presented by soil -sample No. S 60. This country all bears, or has 
borne, a virgin forest of tawa and rimu. Travelling north, as one 
gets near the Oturoa Road, about five miles from Mamaku, an im- 
provement is noticeable in the texture of the soil, which is much 
heavier, the coarse pumice being buried under finer material than that 
which occurs near Mamaku. A little to the north of the Oturoa- 
Rotorua Road the beech (' birch ' of the settler) forest of the Ma- 
ngorewa - Kaharoa Block is encountered, and here the soil is so pt^r- 
ceptibly finer as to nece.ssitate a new name, being now a ‘ sandy 
loam ' instead of a ‘ sandy silt.* The former weighs 10 per cent, 
more than an equal volume of the latter." 

(3) A semi-impervious substratum near the surface (such as an 
aUu^al silt or a pan) will check the downward flow of water, encouraging 
an increase in run off and th(^ development of springs and swamps, 
conditions favouring the availability of iron. 
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(4) It is evident that with a porous soil the heavier the rainfall 
the greater will be the leaching. In this connection it is interesting to 
note that iron-starvation usually appears to be most prevalent during 
very wet seasons. 

(5) If the topography be one of sharp ridges and valleys, or of 

steep slopes generally, it is evident that leaching will be modified in 
two distinct directions : (a) The ratio of soakage to run-off will be 

lowered, less water sinking into the soil or else sinking through in more 
restricted areas ; (b) water that does soak through and leach the 

higher levels will frequently seep out again, bearing its load of soluble 
material to the roots of the pasture plants at lower levels. It is on 
wide flat-topped hills, terraces, or plateaus, where soakage disposes of 
most of the rainfall and seepage areas or permanent swampy conditions 
are absent, that the trouble develops in its most acute form. 

(6) Where the nature of the topography and subsurface strata 
allow of the development of seepage areas, or of springs and streams 
bordered by swampy pasture, even in relatively small areas, it appears 
to be quite general that stock having access to such do not develop the 
trouble ; or, if so, to an extent diminishing with increase* in the relativ’^e 
proportion of seepage or wet to leached soil pastures. If springs are 
localized or streams .shaiply entrenched so as to leave no room for wet, 
seepage, or unaerated soil pasture, they are usually found to affect the 
incidence of the sickness but little. 

In a case*, therefore, where iron-starvation manifests itself in an 
acute form the following conditions will typically lx* present : The 
location will lx* fairly high above the levvl of jx^rmanent water, the 
topography of a flattish or hummocky type, the soil of a type 
coarser than a sandy loam (sandy silt, coarse sand, fine gravelly sand, 
See.) deficient in clay and humus, probably well leached, oxidized and 
low in iron content, the .substrata of a |x*rv’ious nature, and the rainfall 
fairly high. 

Under such conditions there is a continuous downward movx*ment 
of rainwater through the soil, carrying with it soluble material, including 
iron, which the colloidal material - clay and humus -is insufficient in 
amount to retain. At the same time much oxygen is supplied to the 
soil dissolwd in the rain-water, tending to keep iron compounds in the 
more high!}’ oxidized ferric form, which, except in extremely acid 
conditions, is insoluble and not available to the plant. An excellent 
instance of the? leaching of iron and manganese from the pumice soil 
under favourable circumstances is given in this Journal for December, 
1924, p. 372 (with a photograph), as follows : “At the railway quarry 
near the Rotorua Railway-station, at some quite recent date geologically, 
marshy conditions must havx prevailed, the result being that a large 
amount of the iron and manganese was leached out of the first few 
feet of pumice and redeposited where the subs<^il became much coarser. 
The dark nature of the underlying stratum is caused hy the coating 
of the pumice gravel with oxides of iron (brown) and manganese (black) 
which have been leached out of the top soil.” (Aston.) 

In a normal soil the colloidal clay acts as a buffer surrounding par- 
ticles of decaying vegetable matter (or humus) and protecting them from 
oxidation by the air or oxygen in rain-water. Under such conditions 
the particles exert a reducing action on the iron oxides or hydrates of 



292 


N.Z. JOURNAL OF AGRICULTURE. 


MAY 20, igZJ, 


the soil, converting them into the more soluble ferrous form. In many 
cases this action is too intense, ferrous compounds in an excess 
poisonous to many plants being produced. This condition is to be seen 
in many swampy areas where the subsoil is foimd to be a blue or green 
colour, due to the ferrous iron, contrasting with the yellows or reds of 
normal soils, in which most of the iron is in the ferric state. Only a 
small fraction of the total iron is required to be in this reduced or 
ferrous condition for the pasture (and file animal) to receive its normal 
ration, but in ** bush-sick '' soils even this amount is apparently not 
found. Direct oxidation of reducing material in the soil is able to 
proceed, very little reduction of the ferric compounds occurring, and 
what does occur being rapidly leached out. 

Some examples of how the various factors operate together to pro- 
duce the different degrees of iron-starvation actually observed may be 
given. On portions of the Kapakapa Road, and at Te Pu and Ngawaro 
(Rotorua County), perhaps the most acute degree of the sickness is 
manifest. All the factors enumerated are present (see this Journal for 
January, 1925, p. 2). The situation is relatively high above permanent 
water, the soil is a fine gravelly sand or a coarse sand, the substrata 
are pervious, consisting of sands and tuffs, the topography that of a 
plateau or gently valleyed and hummocky, and the rainfall heavy, 
resulting in a leached soil and an absence of springs and seepage areas. 

At Mamaku the chief factor modified is the texture of the soil, 
which is sandy sill rather finer and less pervious than the soils mentioned 
above. Sickness is less acute but still severe. 

At Oturoa the soil is finer, l)eing a sandy loam, and the altitude less. 
Springs and creeks occur. Sickness is absent or of a light degree. 

Farms at the ends of Kapakapa and Kaharoa Roads, and in parts 
of Ngawaro and on the northern side of Rotoiti Lake, are either free 
or exhibit only a mild form of the trouble. The soils and other factors 
are practically the same here as in other parts of lh(' Kaharoa and 
Ngawaro districts, with the exception of topography, which is usually 
found to be well dissected, with springs, swamps, seepage areas, and 
streams. 

At Hamurana, and generally on the low-lying land bordering the 
lakes, not only is no sickness found, but sick animals from other 
areas recover quite rapidly. The soils vary from sandy silts to fine 
gravelly sands, and the only modified factor appears to be the altitude 
above permanent water, which is often but a few feet or even inches, 
and in winter some land may be submerged. Springs, seepage areas, 
and swamps occur from under the hills and higher terraces to the 
lake edge. 

The higher terrace lands, which are intermediate in altitude and 
position between the low-lying healthy lakeside soils (as at Rotorua) 
and the high sick soils (as at Mamaku) are also found to be inter- 
mediate as regards fhe incidence of sickness. 

At Te Ngae, Okareka, and other places where sufficient thickness 
of the 1886 Rotomahana eruption mud remains to form a new surface 
soil no sickness either in cattle or sheep occurs, even on the high 
flattish land with a coarse pumice subsoil. Apparently, the fact that 
the soil is a'sandy loam with over 5 per cent, of clay is largely respon- 



MAV 20 , 1927. 


N.Z. JOURNAL OF AGRICULTURE. 


293 


sible for this immunity. In addition, little time has elapsed for 
leaching to occur ; iron is present in considerable quantity, and, 
judging by the colour (bluish grey), is not yet greatly oxidized. 

The road from Rotorua to Atiamuri passes through a large area 
of country the surface soil of which, generally of coarse texture, is 
derived from subaerially deposited pumice, as in the remainder of the 
district. This deposit varies in depth from i ft. to 4 ft., the sub- 
strata consisting of alluvial deposits varying from coarse water-worn 
gravel to well-sorted sands, silts, and clays of a compacted and fairly 
impervious nature. Excessive leaching of the topsoil seems thereby 
to have been prevented, and the run-off of rain-water and the forma- 
tion of springs, streams, swamps, and seepage areas greatly increased. 
Thus, despite the presence of other factors favouring iron-starvation, 
the latter does not appear to have been found where farming on this 
area has been carried out. 

Remedial Treatment for Iron-starvation. 

Remedial treatment may be sought in three different directions : 
(i) By supplying iron to the animal direct ; (2) by supplying iron to 
the pasture direct, either through the leaves or through the roots ; 
(3) by sufficiently modifying any of the factors contributing to the 
present unavailability of the iron in the soil. 

(i) Feeding of iron salts to the animal, particularly iron ammonium 
citrate as originally introduced by Mr. Aston, is meeting with very 
general success, but obviously has limitations. Its greatest useful- 
ness is found in the case of dairy cows, where the suppl3’ing of a 
regular ration is a fairly simple operation. 

{2) The supplying of iron to the pasture is being experimented 
with, ferrous sulphate being used both as a soil top-dressing and as 
a weak spray applied to the green growth. So long as the conditions 
which contribute to the unavailability of the natural iron in the .soil 
remain unaltered, it seems unlikely that the application of soluble iron 
salts to the soil will be of more than temporarj^ benefit, the applica- 
tion needing to be renewed at fairly frequent intervals. 

(3) Modification of contributory factors : (a) The altitude of the 
surface soil above the permanent water table can scarcely be modified 
by human agency. 

{b) Texture of the soil : Of the two possible wa^^s in which this 
could be amended — namel3% by increasing either the cla^’ or the 
humus — the latter is alone likel}" to be practicable. As recom- 
mended by Aston (this Journal for August, 1924, p. 90) green 
manuring, of all avenues open to the farmer, appears to be the most 
immediately promising for diminishing the trouble. By this means 
a closer and less pervious structure is given to the soil, the store of 
material capable of reducing the insoluble ferric to the more .soluble 
ferrous form of iron salts is added to, and the general fertility of the 
soil increased. Somewhat the same end is attained by the esta- 
blishment of a close and well-compacted turf of approved pasture- 
plants ; and it is probably for this reason that with ageing of the 
pasture iron-starvation generally diminishes, while reploughing and 
resowing is said frequently to produce a temporary return to a more 
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acute stage. Rolling, trampling by stock, or other means of con- 
solidation also should be beneficial, both by decreasing the air space 
in the soil and by tending to restrict soakage and leaching. 

(c) Neither the nature of the substrata, nor (d) the amount of 
rainfall, nor (e) the general nature of the topography are factors 
amenable to practical control. 

(/) Building up of the store of iron in the soil should be aimed at, 
even though much of it may be rendered for the time-being practi- 
cally unavailable. Especially is the use of basic slag (or, better 
still, of a slag-super mixture) or a mixture of iron sulphate with super- 
phosphate likely to be beneficial, as the phosphate encourages root 
growth, and, by bringing the roots into close association with the iron, 
may tend towards a greater degree of absorption. Mr. Aston has 
recently recommended the trial of “ ferrous superphosphate,” a mix- 
ture of superphosphate, sulphate of iron (hydrated ferrous sulphate), 
and hydrated sulphate of lime (gypsum). This mixture contains 
12 per cent, of iron sulphate (see Griffiths's ” Treatise on Manures,” 
1892, p. 283, Whittakers, London). 

{g) The utilization of any areas of seepage, swamp, or river flat 
existing on bush-sick farms should be zealously aimed at, pasture 
grown under such conditions being usually rich in iron and an anti- 
dote to the sickness. 


The writer desires to acknowledge the great assistance he has received 
from Professor C. A. Cotton, of Victoria University College, Wellington, 
the leading New Zealand authority on land forms, who accompanied 
him on a tour through the Rotorua and adjoining counties. 


YARROW FOR SECONDARY BURNS ON HILL COUNTRY. 

Referring to Mr. E. Bruce Levy's remarks in the March Journal (page 161) 
on the inclusion of yarrow in seed mixtures for secondary bums, Mr. L. M. 
Monckton, of Waipukurau, writes to the Editor as follows . — 

" Some thirty years ago a property I knew very well was entirely swept by 
a very heavy second fire, which practically killed all the grass. Yarrow came 
up very thickly after the hre (2 oz. per acre of it having been sown with the 
mixture when the bush was fallen and burnt some years before). After the 
secondary fire the property was resown, but it was late and the grass-seed came 
badly. The place was heavily stocked (two breeding-ewes per acre), and they 
lived all the winter on practically yarrow. What is more, nearly all the lambs 
went to the works off their mothers. Needless to say, the country was good, 
being all limestone, and of course it had the advantage of the heavy dressing of 
ashes from the second fire.” 


Production of Butterfai . — For the hrst nine months of the present dairying 
season — August, 1926, to April, 1927, inclusive — the quantities of dairy-produce 
graded for export by the Dairy Division totalled 66,456 tons of butter and 70,517 
tons of chee.se. In terms of butterfat this represents a net increase of 9*11 per 
cent, in butterfat production as compared with the corresponding period for 
1925-26, and an increase of 1*9 per cent, over the same months of the 1924-25 
season, which latter now holds the record for a year’s production. Given 
favourable weather conditions for the remainder of the present season, there is 
thus a good prospect of a new record being established this year. 
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PASTURE TOP-DRESSING EXPERIMENTS IN 
WELLINGTON AND SOUTHERN HAWKE’S 
BAY, SEASON 1926-27. 

W. J. McCulloch, Instructor in Agriculture, and J. G. Gibbs, B.Agr., Assistant 
Instructor in Agriculture, Palmerston North. 

During the autumn of 1926 the Department of Agriculture, in co- 
operation with certain farmers in the Wellington and southern Hawke's 
Bay districts, laid down a series of some twenty manurial top-dressing 
experiments, with the object of making comparisons between the most 
commonly used phosphatic fertilizers. 

The experiments were so designed that superphosphate, basic super- 
phosphate, basic slag, and Ephos phosphate were applied in adjacent 
strips, each 6 chains long by one width of the top-dressing machine. 
To ensure a reliable comparison of the manures, or, in other words, to 
ascertain the effect on many parts of the same field, the series of 
manurial strips was replicated six times. Each manure was applied 
at the rate of 3 cwt. per acre, accuracy being attained by tying a sheet 
beneath the machine and weighing the quantity sown in a measured 
distance. Every fifth plot was left untreated as a control, enabling 
many comparisons to be made between the effects of the various 
manures and the natural untreated condition of the paddock. Further, 
while each fertilizer was repeated six times, the scheme was so designed 
that each manure in turn adjoined one of the controls or untreated 
areas. 

In addition to this arrangement, three strips of ground limestone, 
each I chain wide and applied at the rate of i ton per acre, were sown 
across the experiment at right angles to the manures, alternating with 
similar areas on which no lime was applied. By this arrangement the 
effect of each manure, with and without the addition of lime, was 
obtained ; likewise, where these strips of lime cross the untreated areas 
or controls the effect of lime against no lime was indicated. 

OBSERVATION PLOTS. 

It was hoped by laying down a number of such experiments, 
scattered throughout the districts, that even under ordinary grazing 
conditions differences between the various treatments would be appa- 
rent to the eye, in which case field-days would be held to enable 
surrounding farmers to discuss the relative effects of the manures. In 
experiments of this nature, where stocking returns are not obtainable 
and green weights cannot be conveniently secured, the differences can 
be measured only by observation, and must be very distinct to justify 
definite statements. 

In comparing the treatments the chief points noticed were tlu* 
development of clovers and good grasses, the proportion of bare ground, 
and the general condition of the pasture. Under condition ” is 
included the relative quantit}^ of seed-heads (an indication of grazing), 
the quantity of dead, trampled vegetation, and the general colour of 
the pasture, which should be typical of vigorous healthy 3^oung growth. 
Where field-d§ys were held farmers were unanimous in their opinion ol 
which treatment had produced the greatest improvement. 



2 g 6 N. 2 . JOURNAL OF AGRICULTURE. may 20. 1927. 

A very interesting development occurred on the plots sown on Mr. 
J. Gildea's farm at Maharahara. The pasture was three years old, and 
was rather lightly stocked with daity cows. The remainder of the 
paddock, not occupied by the experiment, was top-dressed with slag 
about the same date as the experimental plots. During the spring 
there was a good growth over the whole field, but a remarkable feature 
stood out distinctly. This was a number of closely eaten strips about 
8 ft. wide extending throughout the length of the experimental area — 
a condition not found anywhere else in the whole paddock, while 
bounding them the grass and clover, of apparently first-class quality, 
was from 8 in. to gin. high. Had these particular plots been kept 
continuously mown during the spring they could not have appeared 
more striking. The close-cropped edndition was obviously not due to 
lack of vigour, as evidenced by the colour, &c., but to the voluntary 
heavy grazing of the stock. The plots so favoured by the stock were 
those to which superphosphate had been applied, and probably the 
preference shown may be attributed to the rapid action of the super 
in promoting early and vigorous spring growth. Thus as the vigorous 
growth continued the stock, finding the young pasture more succulent, 
would pay more attention to these particular areas. The basic-super 
plots also attracted particular attention from stock, but were grazed 
to a lesser extent than the super. It would not be surprising to find 
that the plots were grazed in proportion to the percentage of readily 
available phosphates in the different fertilizers applied. The slag, 
Ephos, and control plots, together with the remainder of the field, 
appeared to receive equal attention from the stock. 



FIG. r. SHOWING CLOSE GRAZING OF SUPERPHOSPHATE-DRESSED PLOT ON MR. 
GILDEA'S FARM, MAHARAHARA. 

The Strip in centre is the super plot; on left is basic slag, and on right a 
control (unmanured) plot, both comparatively neglected by stock. 
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FIG. 2. ANOTHER SUPERPHOSPHATE PLOT (CENTRE), WITH CONTROL ON LEFT AND 

EPHOS ON RIGHT. 



Superphosphate in foreground, basic slag at back. Both plots containing 
abundant clover, but super well grazed. 


These observations were confirmed in a similar test on Mr. Norman 
Inder*s farm at Piripiri, Dannevirke, where the pasture had also been 
lightly stocked with dairy cows. Here also the basic-super plots had 
been eaten to a lesser extent than the super areas, while the remaining 
plots, although of apparently the same botanical composition, were 
neglected. 

It should be clearly understood that the foregoing observations were 
only possible in those few instances where understocking permitted the 
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animals to discriminate. In all the other observation areas laid down, 
where the stocking did not permit surplus growth the various effects 
from manures which could be discerned by colour, condition, &c., gave 
similar impressions. 


GREEN-WEIGHT EXPERIMENTS. 

In addition to these observation plots experiments were laid out in 
three localities — Rongotea, Rangiotu, and Rangiwahia — on three very 
different types of soil. The areas selected were hay-paddocks, two of 
which had been cut fairly consistently for eight and twelve years 
respectively, and had never received any manurial treatment previously. 
The object of these experiments was to obtain definite figures of the 
effects of manures by recording the green weights from a given area 
of each plot. A green weight is taken within a few minutes of 
mowing and before any drying has occurred, while the crop is being 
cut for hay. When weights are to be compared they must necessarily 
represent the yield from equal areas, and, to ensure this, in each case 
the mowing-machine was driven down the centre of each plot, thus 
ensuring that all cuts were of even widths. Each .swath was then 
measured into half-chain lengths and immediately weighed. A number 
of interested farmers were present in each case, and all were emphatic 
in their opinion that the methods adopted were as accurate and reliable 
as possible. 

In the accompanying tables of results the last column gives an 
indication of the odds in favour of the increase due to the varying 
treatments being correct or statistically “significant.’' The odds refer 
only to the increase of the treatment over no treatment. .Another 
examination of weights would be required to determine definitety the 
relative value of the manures, although in both Martin's and Parker's 
experiments superphosphate is distinctly in advance of any of the other 
manures. It must be realized that the odds are not based solely on 
the quantity of increase, but also on the natural variation which has 
occurred in the weights recorded. Thus it is .seen that in Parker's 
weights I ton of lime per acre appears to have increased the yield by 
8 cwt., but as the odds are “ non-significant '' this increase cannot 
definitely be attributed to lime. 

COMMENTS ON TABULATED RESUITS. 

From the tabulated results it will be seen that superphosphate has 
produced more growth than anj^ other treatment. Slag, Ephos, and 
basic super yield so closely that there is not sufficient difference to dis- 
tinguish between them without further statistical examination, although, 
beyond doubt, each has improved the yield of the untreated paddock. 
Only in one case (H. Bond, Rangiotu), on land which was waterlogged 
throughout the winter, is there any increase in yield which one is 
justified in attributing to the addition of lime. Although lime alone 
has decreased the yield, the addition of lime to superphosphate has 
almost doubled the gain produced by that manure alone. This may 
possibly be accounted for by the fact that the ground in question is 
of a somewhat peaty nature, and was very sodden in consequence of 
the extremely wet conditions prevailing in the Manawatu district last 
winter and late into the spring. Under these conditions there would 
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probably be an accumulation of soil-bases which would form insoluble 
compounds with a part of the phosphates. The addition of lime pre- 
sumably releases the phosphate in a number of these compounds, and 
so makes more phosphates available for the plant. While the results 
recorded on these (Bond's) plots are quite reliable under the wet condi- 
tions prevailing last winter, they may probably be at variance with 
results securable in an average year. Slag and Ephos are slower-acting 
manures and act better where a fair percentage of soil-acidity is 
present. This is shown in the case of Ephos on Bond's plots, where, 
on a soil of a peaty nature, it produced an increase as large as that 
given by supjer. A difference is seen, however, where the Ephos plots 
had an addition of lime. Not only here, but in every case lime appears 
to have reduced the yield of Ephos. The failure of slag to show a 
significant increase on Bond's plots is very interesting, and justifies 
further investigation. 


Table i. — Results on Farm of H. Bond, Rnngtotu. 


Treatment. 


I Number . VTelcl 
j of Plots per Acre in 
' paired, j Green Weight. 

I I 


Difiference in ; 

Favour of Treat- Percentage of 
ment o\ er Iik rea-se. 

no Tieatmeut 


Difference 
Sigmiicant 
or Non- 
significant.* 


Manure*; only. 


No manure . . ! 


IT. 

cwt. 

qr. lb. 

T. iwi. 

qr 

lb. 




1 

T7 

1 16 





Super, 3 cwt. per acrej 


: 7 

13 

0 12 

0 13 

> 

24 

11*43 

S 

No manure . . ■ 

15 

i 6 

18 

0 II 






Slag. 3 cwt 

i ^ 

7 

^ 3 

0 9 

I 

20 

6*82 i 

N.S. 

No manure 

M 

6 

4 

3 -2 






Basic super, 3 cwt. 

, () 

15 

3 5 

0 II 

0 

3 

8.84 

S. 

No manure 

1.5 

0 

2 

2 8 






Ephos, 3 cwt 



16 

•2 3 

0 13 

3 

23 

11-38 1 

S. 

No lime . . . . 1 

12 

i 0 

10 

1 5 






Lime, 1 ton 


' 6 

2 

I 21 

0 7 

3 

I2t 

6-09t 

S. 



Manures 

and Lime. 





No manure . . 1 

14 

i t> 

6 

3 7 






Super. 3 cwt , and ' 

1 7 

12 

I 22 

I 5 

2 

15 

20-21 

s. 

lime, I ton per acre, 


1 

1 






No manure . . | 

18 

; 6 

TO 

1 11 






Slag, 3 cwt , and ! 


1 7 

3 

0 2 

0 12 

2 


971 

s 

lime, I ton ' 

1 







No manure . . j 

17 

0 

8 

I 9 






Basic super, 3 cwt., i 

' 7 

2 

3 

0 14 

2 

T 3 ' 

11-38 

s. 

and lime, i ton 

1 






No manure . . j 

18 

i 

1 ^ 

2 

3 3 






Ephos, 3 cwt , and 1 


\ 6 

12 

3 ^4 

0 10 

0 

21 

8-30 
' 1 

s. 

lime, I ton | 


1 







• A difference is regarded as “ significant ” onlv when the ohauce^ are to i or more in it-s favour 
IS computed under the statistical method of examination t I'^ccrtas-'. 
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Apart from Bond's results, which are from a soil recognia&ed as 
differing considerably from the average, the results obtained are not 
unexpected, and, taken in conjunction with those of other experi- 
menters, lead one to ask whether the manurial responses from normal 
average types of soil met with are as different as some farmers believe. 
The suggestion that the results will usually be in the same proportion 
whether the manure .is applied to river-silts, loams, or average hill- 
country may have some foundation. Undoubtedly there are excep- 
tional types — as, for example, light sand country, peaty swamps, pumice 
lands, &c. — which would not be regarded as average soils and which, 
quite naturally, might require special consideration. 

From the record of Parker's and Martin's weights it will be noticed 
in each case that the increase due to super amounted to 2 tons per 
acre of green material. This increase occurred in both cases as a result 


Table 2. — Results on Farm of J, Parker, Rongotea. 


Treatment. 

Number 
of Plots 
paired. 

1 

1 Yield 

1 per Acre in 

1 Gre^en Weight. 

Difference m 
favour of Treat- 
ment over 
no Treatment. 

Percentage of 
Increase. 

Difference 
Significant 
or Non- 
significant. 




Manures only. 








IT. 

cw t. 

qr. 

lb. 

T. 

cwt. 

qr 

lb. 



No manure 

18 

1 ^ 

3 

2 

4 







Super, 3 cwt. per acre 

•• . 

1 8 

1 

6 

0 

5 

2 

2 

2 

I 

34-4^ 

S. 

No manure 

18 

6 

4 

2 

14 







Slag, 3 cwt. 


7 

10 

0 

^7 

I 

5 

2 

13 

20-55 

s. 

No manure 

18 

6 

4 

I 

9 







Basic super, 3 cwt. 


7 

10 

2 

4 

I 

12 

0 

23 

25-90 

s. 

No manure 

18 

0 

3 

0 

26 







Kphos, 3 cwt. 


7 

10 

1 

21 

I 

7 

0 

23 

22-o8 

s. 

No lime . . 

21 

6 

4 

0 

0 







Lime, i ton 


6 

12 

2 

4 

0 

8 

I 

26 

6-83 

N.S. 



Manures 

md 

Lime. 





No manure 

18 i 

6 

3 

2 

4 







Super, 3 cwt., and 

. ' 

8 

9 

0 

4 

2 

5 

2 

0 

36-83 

S 

lime, I ton per acre 












No manure 

18 

6 

4 

2 

L*) ; 





1 

1 

I 

Slag, 3 c>^i:., and 

. . 

8 

0 

0 


T 

15 

I 

17 

28*40 

s. 

lime, 1 ton 





1 







No manure 

18 

6 

4 

I 

21 1 







Basic super, 3 cwt., | 

. . 

8 

9 

3 

11 i 

2 

5 

I 

18 

36-42 

S. 

and lime, i ton j 











No manure 

18 

6 

3 

0 

20 







Ephos, 3 cwt., and 

. . 

7 

2 

2 

3 

0 

19 

1 

5 

15-24 

S. 

lime, I ton 











No manure 

7 

6 

18 

I 

14 







Cow-manure, 15 tons 


S 

10 

3 

4 

I 

I2 

I 

18 

23*42 

s. 


per acre (approx. * 
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of closing these paddocks for a period of eleven and a half weeks ; and 
the question arises, What would this increase mean to a dairy-farmer ? 
As a number of farmers will rightly or wrongly consider that a 2-ton 
increase is beyond the capability of their own particular paddocks, we 
reckon on the conservative assumption that an increase of at least 
25 cwt. (green weight) may be expected. Reliable data show that i ton 
of average good pasture may be expected to produce not less than 
141b. of butterfat. (A. H. Cockayne, in this Journal for August, 1921.) 
At current prices the return from 3 cwt. of super applied is therefore 
lyi lb. of butterfat at, say, is. 2d. per pound, or £i os. sd. ; and this 
for a period less than three months, leaving the remaining nine months 
as clear profit. If manure is applied at present prices — say, £5 los. 
per ton on the farm — the cost of 3 cwt. per acre would be i6s. 6d., and 
even with butterfat at only is. 2d. per pound the outlay and more 
would be returned before January. 

The next question that arises is. Does it pay to top-dress annually ? 
In the absence of definite data the following theory is offered : Without 

Table 

7. — Results on Farm of M, Martin, Ran^tti ahia. 


Treatment. 

~ 

Number 
of Plots 
paired. 

. Difference m 

Favour of Treat- 

G'r«„We.*ht., 

Percentage of 
Increase. 

j Difference 
' Signihcant 
j or Non- 
significant. 



Manures only. 



No manure 

Super, 3 cwt per acre 

25 

T. cwt. qr. lb. ' T. t. qr. lb. 

5005 

7 0 I 14 2019 

40*31 

s. 

No manure 

Slag, 3 cwt. 

24 

4 13 3 21 

6 3 1 17 I 9 I 24 

3J-3f' 

s. 

No manure 

Basic super, 3 L\vt. 

24 

4 13 3 21 

6 7 I 21 I 13 2 0 


s. 

No manure 

Ephos, 3 cwt. 

24 

5 3 2 18 

() 13 2 8 I 9 3 18 

28-85 

s. 

No lime . . 

Lime, I ton 

28 

4 «<> 3 17 

5 2 1 6 0 I 5 17 

5*57 

. N.S 


Manures and lAim. 



No manure 

Super, 3 cwt., and 
lime, I ton per acre 

35 

4 iS I 16 

6 10 3 22 ' I 12 2 6 ‘ 

1 

33-08 

S. 

No manure 

Slag, 3 cwt., and 
lime, I ton 

35 

4 16 0 25 ! 

6 I 0 23 , I 4 3 26 

25*95 

S 

No manure 

Basic super, 3 cwt., 
and lime, i ton 

36 

5 3*5- 

6 3 323!! 0 21S 

j 

1 

20-00 

S. 

No manure 

Ephos, 3 cwt., and 
lime, I ton 

36 

5 5 2 22 j 

5 15 I 13 j 0 9 2 19 

1 ; 

9-14 

N.S 
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a further application of manure in the second season, and continuing 
on the same conservative basis, the residue of the previous application 
could safely be expected to give half the increased weight of the first 
year — namely. 12J cwt. Now if, during the second year, a further 
3 cwt. of super is applied, is it not reasonable to again expect an 
increase of 25 cwt. ? This, with the increase from the residue of the 
previous year, would amount to 37J cwt. due to annual top-dressing ; 
or, in terms of butterfat at is. 2d. per pound, it gives a return of 
£z los. 6id. for a further expenditure of i6s. 6d. These figures deal 
with a period of only three months, and though they are based on 
62-5 per cent, of the actual increase recorded in the experiments, they 
show that manuring pays handsomely. No allowance has been made 
for the increased grazing which would be expected during the remaining 
nine months of the year. 

So far the evidence furnished by the foregoing experiments is not at 
variance with the results obtained by other investigators, and appears 
to favour the use of the more readily available fertilizers. The farmers 
who so ably co-operated with the Department, realizing the value of 
such work, have voluntarily offered facilities for continuing the experi- 
ments on their respective farms, thus enabling further data to be 
accumulated next season. 


FOOT -ROT IN SHEEP AND ITS TREATMENT. 

T. A. Blake, M.R.C.V.S., Veterinarian, Auckland. 

The cause of foot-rot in sheep is the toxin or poison secreted by certain 
micro-organisms which have gained entrance to the affected foot. The 
predisposing or contributory causes are : (i) An injury to the soft 
tissues between the claws, seen e.specially when the sheep are depastured 
on long rank grass, or on ploughed land where particles of grit may 
easily find their way into the inter-digital space and cause abrasion or 
injury, however slight, to the soft tissues in the cleft ; (2) a weakening of 
the homy substance of the foot by excessive moisture, seen especially in 
wet seasons, at periods when heavy dews are prevalent, and on wet land. 

The methods of treatment of foot-rot may be classed under two 
main headings — hand dressing and foot-bath treatment ; but the 
essential operation common to both these methods is the proper and 
thorough trimming of the foot before any medicinal dressing is applied. 
Trimming of a foot consists in cutting away all overgrown horn, 
especially that part of the wall which becomes bent inwards over the 
sole, and in removing all loose or diseased horn, besides any dead or 
decaying tissue. A pair of cutters is useful in the quick trimming of 
the overgrown wall. The aim of the operator should be to allow the 
drainage of pus from the lesion, with as little removal of healthy 
tissue as possible, the cutting not being carried deep enough to allow 
the escape of much blood. 

After the feet have been trimmed the application of an antiseptic 
and astringent dres.sing should be undertaken. When only small 
numbers of sheep have to be treated hand dressing is usually practised, 
and for this purpose there are several good drugs available whose 
successful action has been proved during many past years. Ointments 
are useful on account of their prolonged action, the one recommended 
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being made up as follows : Over a slow fire mix powdered bluestone, 
one part ; lard, one part ; and Stockholm tar, two parts. The foot 
should be dry for the proper application of an ointment. Other pre- 
parations in use are tincture of iodine, carbolic acid (one part to twenty 
of water), and sheep-dip. For severe cases butter of antimony may be 
applied with a feather or small brush, taking great care in its use 
because of its caustic properties. This is especially useful where 
fungoid growths resembling proud flesh are in evidence. 

When large numbers have to be dealt with it is necessary to pick 
out the sheep badly affected, so that more constant attention may be 
given to them than to the flock generally. For the latter a foot-bath 
is recommended. This should be built of concrete or wood, either 
permanently with fixed rails or placed in position with hurdles to act 
as guides. It should be in the form of a trough 12 ft. long, 18 in. 
wide, and 6 in. high ; or a portion of the yard may be concreted, with 
the edges of the concrete raised a few inches to hold the solution. This 
latter plan is a good one, in that sheep can be stood in the solution for 
a few minutes while the remainder of the animals are being prepared. 
A thin layer of wool may be laid on the floor of the trough to prevent 
splashing. 

According to the strength and nature of the solution, the time of 
immersion should range from one to a few minutes- allowing only one 
minute for poisonous baths, and. say, five minutes for the bluestone 
mixture. There is no need for more solution in the bath than w'lll 
just cover the feet of the .sheep. For ])oisonous baths it is nec(*ssary 
to provide a yard for drying, in order to prevent mortality from the 
ingestion of grass contaminated with the poisonous ingredients. 

The bath solutions recommended arc as follows 

(1) Bluestone dissolved in water at the rate of 4 oz. to i gallon. 
Double this strength may be used on cases w^hich need a greater caustic 
action. Bluestone is cheap, non-poisonous, fairly easily dissohed. and 
has been found quite efficacious. 

(2) Arsenic dissolved in water in the following manner and pro- 
portions : Over a sloiv fire heat i lb. white arsenic, i lb. carbonate of 
soda, and i gallon w^ater until the arsenic is dissolved. Add 5 gallons 
of water to make the mixture ready for use When using this solution 
sheep should be walked through and not stood in the bath. .Arsenic 
is poisonous, so must be carefully handlt‘d, and the possibility of 
ingestion by stock or human beings avoided. 

(3) The various sheep-dips and foot-rot cures on the market, made 
up according to directions, should also be quite successful. 

Whatever particular medicament is used as a dressing, it must be 
borne in mind that drainage of the foot is necessary’, and, with that 
object in view, careful and thorough trimming is essential. The 
frequency of any form of treatment must be decided by the proportion 
of animals affected and by the severity of the individual cases. Bad 
cases need attention every second or third day, w^hile once a week is 
not too often for a walk through the bath when a flock is seriously 
affected. 

Having regard to the causes of foot-rot it will be recognized that 
sheep should be put into the driest paddocks available, and especially 
into such paddocks as will provide an opportunity’ for the normal wear 
of the homy part of the foot. As in other diseases, prexention is 
better than cure. 
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COVERED SMUT OF BARLEY AND ITS CONTROL. 

J. C. Nkill, Field Mycologist, Biological Laboratory, Wellington. 

Covered smut is one of the commonest and most destructive diseases 
of barley in New Zealand. This year in Marlborough twenty-three 
out of forty-nine crops, and in Canterbury fifty out of sixty-nine crops 
examined were infected, the loss varying from a few heads to a third 
of the crop. The disease is carried from one year to the next entirely 
on the seed ; so that if seed free from infection is sown no smut will 
develop in the crop. Naturally, clean seed is rare, since, even from 
a clean crop, it is likely to be contaminated during threshing and 

cleaning. Therefore all seed 
should be disinfected before 
sowing. Any grower who neg- 
lects to disinfect his seed, how- 
ever clean it appears to the eye, 
is almost sure to find smut in 
his crop. He may lose only a 
few heads, or, as in the case of 
the two lines of Plumage barley 
ased in the experiments here 
detailed — which were sown as 
they came from the cleaning 
plant and without artificial in- 
fection — he may lose 30 to 40 
per cent, of his crop and render 
the remainder quite unfit for 
malting purposes. 

METHODS OF CONTROL. 

The use of formalin provides 
the most efficient practical 
method of seed-disinfection for 
the control of covered smut, 
using either the “ steep or the 
“ sprinkle method. If a suit- 
able container is available- 
formalin does not attack metals, 
wood, or concrete — the steep 
method is preferable, and should 

COVERED SMUT OF BARLEY. CaiTied OUt aS folloWS 

[Photo by H. Drake. Make up sufficient , solution by 

mixing commercial formalin (as 
purchased) with water at the rate of i pint of formalin to 30 gallons. 
Measure the quantities accurately, and do not add a little more forma- 
lin for luck/' The sacks of seed barley-— which should not be more 
than one-third full, and sewn rather than tied— are dipped under the 
solution for ten minutes, and the grain moved about within the sack 
several times while under. After ten minutes' immersion each sack is 
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hoisted out, allowed to drain back into the trough, and then spread 
out singly on the ground or floor to dry out. If the dipping is done 
overnight the seed will be dry enough to sow on the following da}^ 
The grain will have increased about 20 per cent, in size, and allowance 
must be made for this in adjusting the seeder. The same solution may 
be used throughout, filling up, when too low to cover the sacks, with 
fresh solution previously prepared in the same proportions. Do not 
empty the treated grain into other sacks unless these have been soaked 
in the solution. 

If a suitable trough is not available the sprinkle method may be 
used. With this method the seed barley is emptied out in a heap on 
a tight floor, and the formalin solution — previously made up accurately 
in the proportion of i pint to 30 gallons — is sprinkled over it from the 
rose of a watering-can. The heap should be shovelled over at least 
three times while under the sprinkle, to ensure that every grain is 
thoroughly wetted by the solution. The heap is then covered overnight 
by sacks soaked in the solution, care being taken that there is good 
drainage away from the heap so that the bottom layers do not lie in 
a pool of the liquid. 

Bluestone (copper sulphate) may be used instead of formalin, the 
procedure being the same, but using a solution strength of i lb. of 
bluestone to 10 gallons water. Bluestone, however, does not control 
covered smut so effectively as does formalin, and is more apt to lower 
the vitality of the seed. 

The hot-water method, while invaluable in cleaning up a line for 
stud-seed purposes, is not adapted to general farm use. 

EXPERIMENTS OX rONTROL. 

Three lines of naturally infected barley were used in the 1926-27 
experiments — two being lines of Plumage grown on different farms in 
Canterbury, and the third being a line of Cape grown at the Central 
Development Farm, Weraroa.* All were sown from 9th to 12th Sep- 
tember, 1926 ; the first, or germination, count was made on 19th to 
2ist October, and the whole were finally pulled and counted from ist 
to 4th February, 1927. A spell of heavy rain, followed b}’* drying winds 
after sowing, caked the ground, so that the plants had difficulty in 
pushing through, and as a result germination counts were irregular, 
with a high probable error. 

Summary of Results presented in Table i. 

(1) Copper carbonate dust, S^mesan dust and steep, Uspulun steep, 
and Clarke's Wheat Protector failed to disinfect completely. 

(2) Bluestone i per cent, and 2 per cent, controlled covered smut in 
the Cape and Odger's Plumage, but failed to do so in Beck’s Plumage. 
Germination was seriously lowered by the 2-per-cent, solution with 
Odger’s Plumage only. 

(3) Formalin at 1-240 (i pint to 30 gallons), 1-320 (i to 40), and 
1-480 (i to 60) gave complete disinfection, with the exception of one 
plant of Beck’s Plumage. Germination and total heads were higher in 
all three than in the untreated controls. 

♦ Samples kindly supplied by Mr. C. H. Hev.dett Manager. Canterbury 
Seed Co., and Mr. J. F. Shepherd, Manager, Central Development Farm, Weraroa. 

82~>Af. Jonraal. 



Table i.— Experiments on Covered Smut of Earley at Ashburton Experimental Earm, Season ig26-2y. 
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(4) The hot-water method — presoaking for six hours at 60° and 80“ F., 
followed by a dip of five minutes at 121° to 129° F., presoaking for six 
hours at 60° followed by a dip of ten minutes at ] 19° to 127 , and a 
dip without presoak of ten minutes at 125° to 133° — gave complete 
disinfection (excepting one plant at 121° for five minutes) with Cape 
and Odger's Plumage ; but with Beck’s Plumage, again, certain se^s 
seemed particularly resistant to disinfection. No advantage was 
apparent in using a presoak temperature of 80° rather than 60^, and, 
within the limits of the times and temperatures used, no material 
drop was apparent in germination or number of heads as compared 
with controls. 


PASPALUM-SEED PRODUCTION IN NEW SOUTH WALES. 

Reporting on a visit to New South Wales in December last, Mr. T. H Patterson, 
Instructor in Agriculture, Auckland, refers as follows to the paspalum-sced industry 
in the North Coast district, where most of the commercial production is centred : — 

“ Mr William Seccombe, of Coif’s Harbour, with whose name paspalum-grass 
is so closely associated, showed me over the country around the Nambucca River, 
near Mackville, and thence to the valley of the Bellingen and the uplands adjoining 
that river ; from there we travelled to Bondville and on to Coif’s Harbour. The 
slate and schist formation of the Mackville hill-country, with its soils of fair 
quality, is of special interc.st to New Zealand, because from that district over 
50 per cent of the paspalum-seed imported into the Dominion is harvested. The 
seed set by the grass yields a heavv shotty sample which germinates well, some 
of the best giving 70 per cent, and a little over in tests Compared with seed from 
the alluvial areas of the Clarence, Richmond, and Tweed Rivers, and from the 
rich volcanic country near Lismore, it is much better if we judge by our present 
standards. About 100 tons of seed i.s sent annually to New Ze^and 

**The best seed is saved from pastures which have been grazed down hard until 
about the end of December or, alternatively, mown to effect the same result. 
Then the pastures are shut up, as growth at that season of the year is rapid, and 
seed is set heavily and evenly. About 3 cwt to 4 cwt per acre is the usual yield 
per season. 

“ The following method is practisc»d for taking ‘ hand -shaken ’ seed : A 
dish lb suspended in front of the body of the harvester about level with the 
hips, and both hands are employed to draw in all heads, rub off, and drop into 
the dish the seed which is ripe Paspalum-seed ripens unevenly, and therefore 
areas with heavy crops are gone over four to five times between February and 
April The ripe seed is easily rublied off by drawing the closed hand over a 
bunch of heads. A man will gather up to 100 lb of seed ])er day, and some few 
do 200 lb. The best samples weigh about 22 lb. per bushel. 

“ At the time of my visit the district had been suffering from a prolonged 
drought. The rains started on the day of my arrival, and I have learned since 
that copious falls continued for over a month. These conditions should make 
this .season’s seed, though a little late, of excellent quality — as far as weight 
indicates quality.” 


INTERNATIONAL HORTICULTURAL CONGRESS, 1927. 

It has been arranged to hold the next International Horticultural Congress at 
Vienna from 20th to 25th September next. The management will be in the hands 
of the Horticultural Society of Austria, whose centenary celebrations also take 
place this year, coinciding with the Congress. The last international congress of 
horticulture was held at Amsterdam in 1923. and the .secretary of the permanent 
organization is Professor J. M. Sirks, Wageningen, Holland. 
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THE OTARI OPEN-AIR NATIVE -PLANT 
MUSEUM. 


J. G. Mackenzie, Director of Parks and Reserves, Wellington, and L. Cockayne, 
Honorary Botanist, New Zealand Institute* of Horticulture. 

Introduetion. 

When, some eighty - seven years ago, the City of Wellington was 
founded most of the country in its immediate vicinity was clothed 
with noble forest. The pressing demand for timber and firewood, 
as also for farm lands, led by degrees to the destruction of nearly 
all this primitive tree-community, so that at the present time only 
a few isolated portions remain, for the most part greatly altered in 
structure, though some bear more or less their primitive stamp. 

The best-known of these forest-remnants is that generally designated 
‘‘Wilton's Bush." This, up till October, 1907, was the property of 
Maoris, but on that date the Government purchased the land from its 
Native owners, the Wellington City Council contributing ^500 of the 
purchase-money. The area was forthwith proclaimed a scenic reserve, 
to be administered by a Board of seven nn^mbers, of w'hom the Com- 
missioner of Crown Lands for the W’^ellington District was to be 
chairman, and the chairman of the Reserves Committee of the 
Wellington City Council a member ex officio. But the Board could 
do little in the way (»f improving the reserve (making paths, fencing, 
&c.) through lack of funds ; so in 1916 it passed a unanimous 
resolution requesting the (k>vernment to vest the reserve in the 
Wellington City Council. This position the ('ouncil would not accept 
unless the reserve became the property of the city. Finall3% after 
negotiations had proci'eded for .some time, the reserve was handed 
over to the Cit^^ Council in 1918 on their paying a further /700 for the 
propert\^ Thus for the past nine years the reserve has been cared 
for by the Council, paths have been made, fences erected, the stream 
bridged, grazing within the precincts of the reserve forbidden, and the 
forest given a chance to slowty regenerate. 

During the last two or three years more particularly^ —though 
really the need has been recognized for a long time— a strong feeling has 
arisen among those interested in the indigtmous plants— no mean 
number of the public — that as complete a collection of such plants as 
possible should be established within easy reach of the centre of the 
city, where they could be enjoyed by the public and afford also material 
for study. This important matter was discussed at various times by 
the Council of the New Zealand Institute of Horticulture, but no definite 
steps were taken towards the desirable end. Eventually' the City's 
Director of Parks and Reserves suggested in the daily Press that 
Wilton's Bush would be suitable for the purpose, and at some length 
he explained its value. This stimulus was exactly' what the Institute 
of Horticulture required, and a deputation from that body, headed by 
its president, Mr. F, J. Nathan, waited on the Reserves Committee of 
the City Council and urged that the idea of the Director of Parks 
be adopted, pointing out at the same time what such meant to 
Wellington — and, indeed, to New Zealand. The Committee were most 
sympathetic, and promised to further the desirable project. 
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FIG, 1 . rORTION OF THE ORIGINAL FOREST STILL ALMOST VIRGIN, 

la centre the rewarewa {Knigktia excel sa). 


[Photo by H, Drake,. 



MAY 20, 1927. N.Z. JOURNAL OF AGRICULTURE. 31I 

A few days later the Honorary Botanist of the Institute of 
Horticulture, acting on behalf of the Institute and with the approval 
of the Director of Parks, drew up a full report on the subject, which was 
submitted to the Reserves Committee and accepted by them in its 
entirety. This report appeared in full in all the Wellington daily papers ; 
and it is the ideas embodied therein, and their explanation, which is the 
main motive of this article. In other words, we seek to put on 
permanent record the history of this important movement, which, as 
will be seen, is truly a national movement, also the plans for carrying it 
out as endorsed by the City Council and the Institute of Horticulture. 
Further, we may explain that the scheme has been the subject of 
various eulogistic articles in Great Britain, which have appeared in 
such authoritative publications as Nature, The Garden, The Gardeners 
Chronicle, and The Kew Bulletin. Also, much help has been promised 
spontaneously by lovers of New Zealand plants in various parts of the 
Dominion. 

As a preliminary to the great work in hand. His Worship the 
Mayor of Wellington, Mr. C. J. B. Norwood, arranged for an official 
opening of the Museum and invited the citizens and others to be 
present. Notwithstanding most inclement weather, there was a large 
gathering, including the Hon. J. Hawken, Minister of Agriculture, and 
the Hon. R. A. Wright, Minister of Education. Memorial tree.s 
(kauris, rimus, totaras, &c.) were planted by the Mayor and Mayoress, 
the Ministers of the Crown and their wives, and others. Interesting 
speeches were delivered, and the reserve itself was explored and its 
beauty admired ; in short, a most important public movement was 
fairl}^ launched, and the cancer lx;gan of the (Hari Open-air Native- 
plant Museum — Wilton’s Bush no longer. 

The area occupied by the Museum is about 143 acres, perhaps one- 
half of which is occupied by forest, some of which is j)ractically virgin 
(Fig. 1). Much of the area consists of fairly steep slopes, but there 
are many level places of considerable size (Fig. 2), and there is every’ 
variet}^ of aspect — a most important feature. The lowest part 
consists of a valle\' through which flows the Kaiwharawhara Stream 
(Fig. 3), which is crossed by a bridge (lug. 4) leading by a natural 
pergola (Fig. 5) into the heart of the reser\’e. The unforested portion 
(Fig. 2) is of special moment in regard to the scheme nou to be 
outlined. 

Scheme for dealing with the Reserve. 

The scheme adopted (but of course subject to minor modifications) 
is fourfold. It is not designed for immediate application as a whole — 
that would be impossible, even if ad\dsable— but it will take many years. 
Briefly, this fourfold treatment resolves itself into the following distinct 
subjects : (i) The flora, including both the systematic and biological 
sides ; (2) the vegetation ; (3) horticulture ; (.t) restoration of the 

forest. We deal with them in that sequence. 

THE FLORA, 

In regard to the flora of New Zealand, it is intended to introduce 
into the reserve as complete a collection as is possible of the species of 
flowering-plants and ferns to be found in the New Zealand botanical 
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region. These number about eighteen hundred, and rather more than 
three-fourths are found only in New Zealand ; the remaining one- 
fourth also occur as wild plants in other countries, a large majority 
being Australian. It may be explained that the flowering-plants 
comprise the trees, shrubs, semi-woody plants, and annuals and her- 
baceous perennials. 

The species will be arranged as far as practicable according to their 
families. We say as far as practicable advisedly, since in many 
cases certain species, so closely related to others that they belong to 
the same genus, cannot live under the same conditions as their fellows 
and must be grown under a different environment. For example, 
the pigmy-pine (Dacrydium laxijolium) of mountain moorland cannot 
be grown side by side with the giant rimu (Dacrydium cupressinum ) — 



FIG. 2. ONE OF THE FLAT PORTIONS OF THE AREA, SUITABLE FOR PART OF THE 
SYSTEMATIC COLLECTION OF THE FLORA. 


In the upper part of the view is seen damaged forest. 

[Photo by H. Drake- 

a forest-tree ; nor can the lovely purple-flowered shrubby daisy of the 
Chatham Islands (Olearia semidentata ) — a glorified Michaelmas daisy — 
be cultivated alongside its easily grown relatives of the subalpine .scrubs 
In short, botanical classification must not stand in the way of expediency, 
however much the herbarium botanist may look askance. 

As well as the species, the hybrids between such will be cultivated, 
and their presence in cultivation will he of the greatest moment for the 
plant - classifier and the student of evolution. The number of such 
groups of hybrids in the New Zealand flora — usually great swarms of 
different-looking individuals — is probably considerably more than two- 
hundred and fffty, most of which have only been known for the last 
two or three years. Of such one of the writers (L. C.) has dozens in his 
own garden waiting for their place in the Otari Museum. 
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FIG. 5. THE NATURAL PERGOLA LEADING INTO THE CENTRE OF THE AREA. 

[Photo by H. Drake. 
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Each species in this systematic collection will be labelled accurately 
(the best botanical advice being always procurable), and in addition to 
its name will be appended its distribution in New Zealand and its habitat 
(the kind of place it naturally grows in— forest, swamp, dune, rock, <&c.). 
Thus, when complete, almost the whole New Zealand flora will be seen 
at a glance, as it were, and the seasonal changes and other biological 
matters concerning each species can be observed. 

It should go without saying that to have ready access to such an 
accurately labelled living flora will be of inestimable value for teachers 
and pupils, for nature-lovers, for professional botanists, as also for 
horticulture, agriculture, and forestry. 

Besides being classified according to their relationships, plants can 
be grouped according to their forms, such being the outward expression 
of their relation to the places wheni they grow. Such forms are called 
“ life-forms ” — the forms, that is, upon the posses.sion of which their 
very" existence depends. In this regard New Zealand plants have much 
to tell, some of which is specially characteristic of the region. Col- 
lections of life-forms will be an interesting feature of 1:he museum. 
Indeed, much of moment is tliere already. Thus, the climbing or liane 
form is greatly in evidence (Fig. 6); the possession of a long-persisting 
juvenile form distinct from that of the adult, as in the milk-tree 
{Paratrophis microphylla) and the mighty matai (Podocarpus spicatus) 
(Fig. 7) ; or the tussock form of many grassc'^, sedges, and even of 
the New Zealand flax {Phormium ienax). 

TflE VEGETATION. 

More important than a classified living flora, and something not yet 
attempted in any garden in the world— this is what makes the scheme 
unique — are to be representations of portions of the primitive 
vegetation of New Zealand. It must be clearly understood that the 
flora and the vegetation of a countr}' are two quite different things. 
That is, the flora is concerned with the species merely as species, but 
vegetation with the combinations of species as they grow side by side, 
such combinations taken all together making the plant-covering of 
the land. Thus the flora of a region can be readily illustrated by 
dried plants in a herbarium, but the vegetation can be seen only in 
nature, or it can be represented by drawings or by photographs. 

In nature plants do not grow haphazard, but the}* form well-defined 
communities, each more or less di.stinct from any other. So there are 
large communities, such as grassland, forest, shrubland, the plant- 
covering of bogg}^ ground, of sand-dunes, and so on, and each of these 
may be subdivided into different smaller communities Take forest, 
for instance : There is coastal forest with the karaka (Corynocarpus 
laevigata) dominant, or kauri [Agathis australis) forest, or southern- 
beech (Nothofagus) forest, or tawa [Beilschmiedia taica) forest, to cite a 
few kinds. It is of such natural, virgin communities that artificial, 
accurate representations are to be attempted in the open-air museum. 
Thus it is hoped to be able to make a small piece of kauri forest and 
patches of other types of forest — for example, that of lowland Chatham 
Island. The subalpine scrubs of the high mountains, the manuka 
thickets of northern Auckland, the Hebe (koromiko) communities of 
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FIG. 6. THE LIANES — PASSION-VINE (TETRAPATHAEA TKTRANDRA) AND BUSH- 
T.AWYER (RUBUS AUSTRALIS). 

iPhoio by H. Drake, 
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FIG. 7. ON RIGHT, JUVENILE MILK-TREE (PAR ATROPHIS MICROPHYLLA) ; ON LEFT, 
JUVENILE MATAI (PODOCARPUS SPICATUS). 


\ Photo by H. Dtake, 
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Canterbury, the cliff vegetation of Marlborough (a cliff awaits its new 
garb) are a few communities among many others which may probably 
be easily imitated and successfully established. 

In the Motherland, and indeed in Europe generally, to reproduce 
the virgin vegetation is impossible in the majority of cases, since there 
are no longer living examples of such communities. But in our land, 
though the face of nature is day by day being changed out of all 
recognition, fortunately most of the plant-communities can still be 
seen in their virgin state, but usually far from the beaten track. 
Moreover, many have been so described that models are available 
for the gardener, aided by the botanist, to copy. Thus by degrees 
primitive New Zealand, as it was before the white man, or possibly 
the Maori, came on the scene, may in time be brought back again 
and have its home in an actual city. 

HORTICULTURE. 

This part of the .scheme is also ot a distinctly novel nature. The 
idea is to illustrate what use can be made of New Zealand plants 
in horticulture. Many wish, nay long, to grow the plants of their 
native or adopted land, but they know neither which to grow nor how 
to grow them. Thus, there can be readily established groves (not 
isolated plants) of trees celebrated for beauty of flower or elegance of 
form — for example, pohutukawas {Metrosideros tomentosa), kowhais 
(species of Edwardsia), lacebarks (species of Hoheria), the mountain- 
ribbonwoods (Hoheria glabrata, H, l.yallii), and cabbage-trees (Cordylvic 
australis). Hedges of various species will be planted illustrating their 
relative value for the purposes of low or tall hedges and shelter-belts. 
Small gardens of native plants will be made in order to show what 
can be done with such by those with limited garden space. 

An extremely important feature of this horticultural series will be a 
real alpine garden. Such .can readily be formed on the banks of the 
.stream .{Fig. 8)., and; our. experience in the cultivation 

near Wellington* jbf hiigh-mountain sp(‘cies, the place 

.selected should be feel certain that most of the 

mountain-daisies* ourisias (species of Ourisia), 

and some of the (species of Ranunculus) will grow 

admirably. Indeed,’ we are sanguine enough to believe that the famous 
mountain-lily (RanuncdliH' Lyallii) may become wc^ll established. This 
alpine garden will be one of the first pieces of work to be put in hand. 

RESTORATION Ol* THE ORIGINAL FOREST. 

Finally comes the question of how to deal with what remains of the 
“ forest primeval."' Here one essential point stands out clearly : this 
is that (with one proviso) no plant should be planted in the forest which 
was not originally in a similar plant-community of the neighbourhood. 
In certain places the forest is still intact (Fig. i) ; there it must religiously 
be left alone. But in many places it is greatly altered from what it 
was originally (Fig. 9). Certainly nature is repairing the damage, but 
her methods are rarely rapid, nor would the new forest she is creating 
match her original handiwork. Man can do the work more rapidly, 
and, armed with scientific knowledge, can place in the forest, each in 
its proper situation, those species lacking or those not in sufficient 
numbers. Dozens of nikau-palms (Rhopalostylis sapida) will have to be 
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introduced ; so, too, with the podocarps and other tall forest-trees ; 
also the number of tree-ferns is insufficient, and the amount of rangiora 
{Brachyglottis repanda) too great. But a detailed survey of the forest Is 
needed before rules for its restoration can be drawn up. 

A proviso was attached to our statement in regard to planting 
nothing which was not originally in the forest. An attempt will be 
made to grow all the ferns of New Zealand (about one hundred and 
forty). Most will not grow in the open ; they must have shelter and 
shade within the forest. Therefore a gully will be set apart for the 
fern collection ; and there is one well suited for this purpose, easy of 
access, and in proximity to the site of the alpine garden. Here the 



FIG. 9. FOREST MUCH DAMAGED AND MODIFIED, AWAITING RESTORATION 

[Photo by H. Drake, 


planting can be begun without delay. Nor is such use of the one 
gully hostile to our motto, “ Bring back the forest to its original com- 
position and status, but change it not at all.” 

Sommary. 

In this article is told how Wilton’s Bush, or the Otari Native-plant 
Museum, came into the hands of the Government, which constituted it 
a .scenic reserve, and how, later, it was acquired by the W^ellington 
City Council, partly by purchase. Further, it is explained how the 
purpose of the reserve was altered— largely through the action of the 
New Zealand Institute of Horticulture— and how it has been constituted 
an " open-air native-plant museum ” where nothing is to be grown save 
the indigenoas plants of the New Zealand region. 
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The plan upon which the museum is to be arranged — a plan approved 
by the City Council — is explained at some length. Briefly, it consists 
of a fourfold scheme, including (i) a collection of all the New Zealand 
species which can be grown ; (2) examples, to be artificially made, of 
various important features of the primeval vegetation of New Zealand — 
this a unique undertaking ; (3) the use of indigenous plants for horti- 
cultural purposes to be illustrated in various ways for the information 
of those desirous of using such plants in their gardens ; and (4) the 
restoration of the present forest to what it was originally. 

This plan in its entirety is the first to be formulated in any part of 
the world. It is full of possibilities for the good of the people. It 
is not for Wellington only but for the Dominion as a whole. Indeed, 
as the flora and vegetation of New Zealand are considered of special 
interest the world over, the influence of the Otari Open-air Native-plant 
Museum will be world-wide. 


SELUNG POULTRY BY WEIGHT. 


F. C. Brown, Chief Poultry Instructor, Wellington. 

The system of selling table cockerels by weight is now being freely 
adopted by many producers who cater for the Wellington market. 
At the present time poulterers and others interested in the table- 
poultry trade are giving is. 3d. per pound net for live birds scaling 
3 lb, or over and in good marketable condition. Both buyers and 
sellers appear to welcome the change from the crude method of selling 
by the pair. Although this is the case, circumstances sometimes arise 
under the new sy.stem which bring about dissatisfaction. This is 
usually due to failure on the part of the producers to realize the 
unavoidable loss in weight which takes place during the transit of 
live birds from farm ^to market, especially when a length}’ railway 
journey is involved. On being dispatched from the farm the birds 
probably have their crop and intestines full, with the result that they 
do not weigh as well on arrival at the market or the purchaser's 
premises. Thus a good allowance must be made tor the reduction. 

An experiment designed to ascertain as closely as possible the loss 
in weight likely to take place with crated cockerels over a period of time 
was recently carried out at the Wallaceville Poultry Station. Sixty 
cockerels of the White Leghorn and Minorca breeds were used for the 
experiment. At i p.m. the birds were provided with their ordinary 
midday meal (mash), and at 2 p.m. they were placed in three market 
crates and weighed. They were again weighed at 9 a.m. on the 
following morning, and then dispatched to market. They reached 
the purchaser’s premises at 4 p.m., or twenty-six hours after being 
first weighed, and were then again weighed. 

The following table shows the results of the three weighings, 
and the loss of weight which took place during the first nineteen 
hours and twenty-six hours respectively after crating. It ma}’ be 
mentioned that while the experiment was being conducted climatic 
conditions were cool. Had the weather been warm there would 
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probably have been a greater reduction in weight. Further ex- 
periments on similar lines will be conducted at the Wallaceville 
Station in due course, in order to obtain wider data. 


Ctatc No. 

Number of 
Cockerels. 

First 

Weighing. 

Second 

Weighing. 

1 Reduction 

1 in Weight. 

Third 

Weighing. 

Reduction 
in Weight. 

Loss 

per Crate. 



lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

I 

20 

102 

97 

5 

95 i 


H 

2 

15 

61 

59 

2 

57 

2 

4 

3 

25 

95 

90 

5 

88 

2 

7 


Aggregate loss, 17^ lb. 


The most important point to note in connection with the present 
experiment was the average loss per bird of nearly 4^oz. during 
twenty-six hours, or a total of 17 Jib. on the line of sixty, which in 
money value, at is. 3d. per pound, would represent £1 is. lo^d. 
It will thus be seen how easily dissatisfaction may be brought about 
between buyer and seller. 

Apart, however, from the loss of weight which takes place during 
transit, there are other matters that must be taken into account by 
the producer if selling by weight is to be as satisfactory to both parties 
as it should be. Reference is now made to the half-starved condition 
in which many producers send their cockerels to market. Such 
birds may scale more than the minimum weight of 3 lb. demanded, 
but if they are but mere frames they are not favoured by the high- 
class poulterer, to whom one properly fattened bird is worth more 
than two unfattened. 

Another common mistake made by producers is to retain their 
cockerels till they have passed the prime chicken stage of, say, about 
five months old, and until they develop a sharp spur. Such birds are 
known to the trade as “ stags,” and are usually of little more value 
to the poulterer than an old hen. 

Selling by weight should undoubtedly commend itself to the pro- 
ducer, as thereby he is not only encouraged to prime his birds to the 
best advantage, but is also in a better position to figure out the return 
he will receive. Any extension of the system in the Dominion will 
undoubtedly encourage the production of better table - poultry. The 
system, however, will never be placed on a really sound footing until 
the average producer realizes better than he docs now the quality of 
stock demanded for the high-class trade. 

The buyer as well as the producer has his part to fulfil. In the 
first place, he should see that all birds sent to him are carefully 
weighed and payment made accordingly. He should also see that 
there is no undue delay in collecting birds from railway-stations, &c., 
and having them weighed at the earliest possible moment, especially 
when consigned from a distance. A case in point recently came 
under my notice, when a line of cockerels forwarded to be sold by 
weight were not collected from the railway-station nor weighted for 
twenty-four hours after their arrival. Obviously a considerable 
reduction in weight took place, while, naturally, the returns did not 
come up to the owner's expectations. 
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SUBTROPICAL-FRUIT CULTURE. 

ACHIEVEMENT AND POSSIBILITIES IN THE AUCKLAND 

DISTRICT. 

Address by W. H, Rice, Orchard Instructor, at the Annual Conference of the 
New Zealand Association of Nurserymen, Auckland, January, 1927. 

The coastal regions of North Auckland, the Auckland Isthmus, and the 
East Coast of the Auckland Land District embrace a large area of land 
which is suitable for the cultivation of subtropical or semi-subtropical 
fruits. The range of subject in this paper is restricted to those species 
which will endure light frosts periodically, as it is exceptional to find 
a location that can be depended upon as permanently free from frost. 
In areas subject to regular frosts many of the more tender plants 
cannot be grown, so that the remainder of the Dominion is available 
as a home maiket for the produce. 

In areas geographically situated as North Auckland frosts usually 
travel in south-western currents, which are deflected by hills and 
encouraged by large open spaces or continuous valleys. The gentle 
northerly slopes of a ridge will usually be found frost-free or most 
nearly so, except in such places where side deflections of air-currents 
are caused by foothills which divert the wind. However ideal the 
natural lay of the land, there are very few places which are not 
improved by growing a good .south-westerly and easterlj^ shelter-belt 
of sufficient density to prevent more than a gentle movement of air 
through the plantation. An easterly shelter is more necessary tor 
the subtropical class of fruits than the harder temperate ones. 
Generally they are of a much softer luxuriant growth, easily damaged 
by the high winds which are frequently experienced from the east ; 
and, further, some protection from the early sun is advisable in case 
of a light frost, so as to prolong thawing and thus minimize damage. 

CITRUS-FRUITS. 

The testing and establishment of subtropical fruits has been under- 
taken since the earlier settlement of the North, the citrus family having 
proved the most adaptable and profitable. Lemons and oranges were 
among the early exotics planted in this district, and history shows 
that they have succeeded or declined according to the amount of 
attention given to their culture. As introduced plants they have never 
been quite at home naturally, but they have responded to culture 
admirably. There are no fruit-trees grown here which decline so 
rapidly when care and attention are withheld, and this no doubt 
accounts for the fact that very few of the earlier plantations arc in 
existence to-day. On the other hand, the response to proper culture 
is so good that the citrus industry has made rapid strides towards 
economic importance. Lemons in particular may be grown to near 
perfection. 

Lemons. 

Some twenty years ago Auckland-grown lemons were exhibited 
and highly praised in Australia, and this year, despite the large 
quantities of citrus fruits grown in the Commonwealth, New Zealand 
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lemons were exported there and realized approximately £1 per case — 
not individual cases, but consignments of several hundreds. Apart 
from export, the possibilities are here in the North for development 
to displace the heavy importation of fresh lemons, candied and pickled 
peel, essence and oil of lemon, citric acid, &c. ; and with fruit drinks 
growing in popularity there can be no doubt that our home markets 
are capable of absorbing larger quantities of locally-grown lemons. 
It is apparent, however, that a larger proportion of high-quality 
product is necessary to hold the local market against the imported 
lemons. 

Probably the most serious drawback to profitable culture of lemons 
is the large amount of second-grade and cull fruit grown. As might 
be expected with an introduced plant under conditions varying from 
the natural habitat, decline is more likely to result naturally than a 
disposition to improvement. Therefore very keen attention and 
constant vigilance to select the best from which to propagate is required. 
New Zealand nurserymen are to be congratulated on having maintained 
the desirable types at so high a pitch, and it is pleasing to record 
that every year sees them more enthusiastic in the matter, so that 
practically the whole of the buds used for propagating this year are 
from trees specially selected by the Institute of Horticulture. This 
will do much towards ensuring a larger output of high quality, as 
with trees of selection the basis is right, without which the cultivation 
would be handicapped. This, of course, is not all that is required, 
constant care and a high degree of skill being also needed to bring 
the trees to profitable perfection ; but it is the nurserymen's part to 
lay the foundation in a manner that will reflect credit on the industry 
to which he belongs and profit to the Dominion. 

The varieties of citrus-fruits suitable for commercial planting are 
somewhat restricted, and attention should be confined to those of 
approved merit. New varieties are constantly being introduced and 
tried out, but it would certainly not be wise to plant on' a large scale 
varieties other than those which have proved their worth. Of the 
lemons, Lisbon is favourite with us ; it is a very adaptable tree to a 
wide range of soil conditions and of good robust constitution and 
heavy fruiting habit. Eureka is now grown approximately to the 
same extent as Lisbon, and gives equally good returns of somewhat 
better-shaped fruit. Eureka is a thornless tree, and preferred by 
some for this reason. A good planting is equal numbers of Lisbon and 
Eureka, which affords an almost continuous supply of fruits. Villa 
Franca, Messina, and Sicily are varieties which have been under 
observation for some years, but have not disclosed any special merit 
to justify them being planted in preference to Lisbon and Emeka. 
Grenoa and Meyer are of comparative recent introduction, and are 
worthy of trial in a limited way. 

Oranges, 

Of the preserving oranges, the well-known Poorman retains its 
place as the most suitable. Seville is now little grown here, being 
considered too bitter, and Kin Kan— which was intr^uced a few years 
ago — ^is proving too coarse in textuie and far too seedy to be readily 
acceptable. 
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There is a decided leaning in this country towards the use of the 
Poorman orange as a breakfast grapefruit, the larger sizes being 
particularly suitable for this pm pose. The true grapefruits, Marsh's 
Seedless and Foster, are both being grown here, but there is no 
indication that they are worthy of cultivation for profit. The Poor- 
man orange is really a kind of pomelo, and its larger fruits will meet 
with keener demand as time goes on and the use of breakfast fruit 
becomes more general in New 2^aland. It is, therefore, a dual- 
purpose orange — preserving and dessert. 

Though sweet oranges grow well in most parts of our citrus areas, 
they do not thrive with sufficient luxuriance to economically compete 
with the produce of the Pacific islands and parts of Australia. 
Until, therefore, a variety is introduced which will succeed consider- 
ably better than any now grown, it would not be wise to undertake 
sweet-orange growing as a commercial proposition. Nevertheless, they 
can be grown quite well for domestic purposes, and there are instances 
of late fruits being profitably marketed aftef the Island season is 
finished. The most satisfactory variety to plant is Valencia Late, 
as it hangs lor a longer period on the tree to mature, and at the same 
time retains its juice. Navelencia is the next to be preferred, while 
Best's Seedle.ss, a variety of local raising, does quite well when the 
trees get older, but does not come into bearing nearly as early as 
Valencia or Navelencia. St. Michael, Jaffa, and Mediterranean Sweet 
are also grown locally, but are usually of smaller size and variable in 
quality. 

Like the sweet orange, the mandarin is hardly worthy of extensive 
cultivation here for commerce, but where a few trees are to be grown 
Emperor, Thorny, and Scarlet will give good results. A wide range of 
the citrus family may be grown as ornamental it not profitable plants, 
and add charm to Northern gardens. 

THE LOgUAT. 

Another subject worthy of more attention is the loquat. This 
highly ornamental species {Friohoirya 'faponica) luxuriates in the 
North, but it is perhaps the most disappointing fruiting tree grown, 
undoubtedly owing to its indiscriminate propagation from seeds. 
The trees mo.st frequently seen are haphazard fruiters, not even 
maintaining a biennial or triennial fruiting habit. This has given a 
false reputation to a desirable fruit, and at present the loquat is 
grown more as an ornamental and shelter tree from which fruit is 
occasionally picked. There are, however, available from nurserymen 
worked trees of superior quality, varieties which, although quite as 
ornamental and suitable for shelter trees, have more constancy of 
fruiting and better quality. The fact that the period for marketing 
loquats is when other fruits are scarce invariably means good prices, 
and when one considers that mainly Australian-grown fruit is sold 
retail here, and compares the freedom of growth in this country, one 
can only assume that better and more constant fruiting varieties would 
make loquat-growing a profitable side-line from shelter-trees, or even 
as a section of a commercial orchard. 
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THE GUAVA. 

Plants established throughout the Auckland District show that two. 
species of guava are of wide distribution, these being Psidium 
Cattleyanum and Psidium Guyava — the purple and yellow varieties 
respectively. Of the older plants which are succeeding, the purple 
predominates and is undoubtedly the hardier. There are a very few 
aged plants of the yellow variety, though it is quite common in 
nurseries. As domestic plants both are useful, fruiting as they do in 
the off-season, and meeting a wide range of uses — ^preserves, jellies, 
cooking, and dessert. As a commercial proposition, howevei, the 
yellow does not promise as well as the purple. Undoubtedly the 
yellow kind is larger and of better dessert quality, but this is a fact 
also known to the birds, who greedily devour most of the yellow fruit 
grown. The yellow variety is also disposed to shed its fruit when 
half-matured. 

A very pronounced feature of the older fruiting trees is the wide 
range of strains grown. Occasionally a plant is found producing 
superior-sized fruits with a refined seed, while others — under the 
same conditions — are not worth cultivation as fruiting plants, though 
highly ornamental. It should be the duty of every propagator 
to select from the best type only, in order that evolution of this 
species may be assisted, or to adopt vegetative reproduction so as to 
avoid the wide range to be expected from seedlings. 

Though there is a very limited area planted in guavas in a 
methodical orchard w^ay, there is sufficient to indicate that this is not 
the most economical way to grow the plant. The most profit from a 
minimum area of land is returned when these plants are used as a 
dividing hedge. They thrive best in close company, crop quite well, 
and provide a very desirable hedgerow, but should not be expected to 
act as a breakwind to south or south-west winds. 

Further introduction of allied species might be profitably done, 
paiticularly from Norfolk Island, where, T understand, the species 
common to New Zealand has quite superior variations. 

FEIJOA. 

A warm-climate fruit of recent introduction, which will no doubt 
become quite popular, is Feijoa sellowiana, of the myrtle family, a 
highly ornamental shrub with mid-green foliage, silver on the reverse 
side. It has a very symetrical growth which carries a profusion of 
quaint flowers— purple, white, and blue in pleasing combination, the 
petals are thick, fleshy, and sweetly flavoured. The highly perfumed 
late autumn fiuit, about the size of a walnut, is of a sweet pineapple- 
strawberry flavour, but lacks acid. Mr. Hayward Wright, of Avondale, 
has some fine specimens of feijoa which have demonstrated its suitability 
to the Auckland climate. As an ornamental plant it is to be highly 
recommended, while the fruit is a decided acquisition. 

PASSION-FRUIT. 

passion-fruits are most accommodating plants to the varying con- 
dllSons of the North. Of this branch of the Granadilla family Passi- 
fi0ra edulis succeeds to best advantage for commercial purposes. 
Though the long white variety does quite well it is most suitable for 
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domestic purposes near the point where it is grown, owing to the softer 
nature of the rind. Of the purple passion-fruit the Mammoth variety 
is certainly more attractive, owing to size, but this is the only 
advantage it possesses over the smaller variety. The ordinary small 
edulis can be depended upon to set a prolific crop sufficient to 
compensate for the lack of size, so that the output per acre is equal. 
The Mammoth is prone to partial infertility, and produces many semi- 
hollow fruits, a fault larely met with in the smaller variety. Fullness 
of pulp is a great commercial asset, as consumers soon become dis- 
satisfied with sham fruits and restrict purchases. Rapidity to wilt 
and become corrugated after picking is also moie pronounced in the 
Mammoth than in the smaller variety. 

The case of cultivation, which is only marred by certain obscure 
troubles of establishment after transplanting, is such that it is 
surprising that a greater extension is not made. Though a plantation 
is more of a temporary nature than most vine or tree fruits the time 
between planting and fruiting is less, and returns are thus secured 
much earlier, an advantage with new settlers and others desiring a 
semi-temporary catch-crop between wide-spaced orchard trees. The 
local markets are capable of absorbing at payable prices considerably 
more passion-fruit than is at present grown, while the overseas market 
is as yet only touched. Australia is planting extensively for export 
to Europe as fresh fruit and pulp, so that quantities should soon be 
going forward sufficient to make an impression. Therefore, with onl>- 
high-quality fruit exported from this Dominion, we can confidently 
look forward to the best returns from Europe. High quality only 
is mentioned advisably, as it is only that quality which will pay. The 
production of a large proportion of low-grade fruit w^ould seriously 
affect the profits of a plantation. 

The passion is more accommodating than most fruit, inasmuch as 
fruits of inferior size and appearance may be used for pulp. On the 
other hand, the ease of propagation is such that strains of low quality 
are more apt to be perpetuated, for to a large extent the propagation 
is not in the hands of highly skilled propagators, but undertaken by 
all and sundry. Every effort should be continued by nursciy^men to 
select seeds of advanced quality and prolonged fruiting habit, and to 
produce plants which will become knowm as superior to home-raised ; 
it is only by such selection that the general average of quality can be 
maintained or raised. There is also room for a considerable amount 
of research work with the object of determining other varieties of the 
Granadilla family suitable to conditions here. It is well within the 
bounds of horticultural possibiht}' that a hybrid could be raised which 
might exceed all others in quality and become of considerable com- 
mercial value to the Dominion. 

TREE TOMATO. 

Cyphotnandia betacea is most luxuriant in growth and prolific in 
fruiting in localities free from wind and frost. Quite profitable crops 
are grown on plants three years from seed, and though the plants are 
more or less of a temporary nature — say, ten years — the produce is 
absorbed locally at prices wliich make growing profitable. The plants 
will withstand only slight frosts, and their culture is impossible in 
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other places. High winds are very detrimental, and may make an 
otherwise suitable locality impractibje for tree-tomato culture. Too 
close or dense a shelter creates conditions suitable to mildew, practically 
the only disease which affects these plants, so a naturally wind-free 
situation is to be desired. 

It is generally conceded that consumers have to acquire a liking 
for the peculiar flavour of the tree-tomato before partaking freely of 
the fruit ; nevertheless, the demand is quite keen for dessert purposes, 
while the fruit is eagerly sought after for preserving. The suitability 
of tree-tomatoes as a pie fruit requires only to be better known to be 
more appreciated, available as they are in the season of shortage of 
soft pie-fruits. Possibly the greatest impjjovement on existing varieties 
could be made in the direction of extending the season, as the very 
late and slightly out-of-season fruits command luxury prices at present. 

THE AVOCADO. 

An example of a fruiting plant attaining great commercial value 
in a short space of time is the development of Persea graUistma on the 
American Continent. Two races, natives of the West Indies and 
Guatamala, have been used to evolve the modem commercial variety, 
which has been extensively planted in Florida and California and is 
meeting with a keen demand in the United States generally. 

The avocado is a handsome evergreen tree, mature at from 25 ft. 
to 30 ft. The fruits are pear-shaped, about the size of a large pear, 
and contain a large single seed. When ripe the skin parts easily from 
the pulp, which is of firm though buttery consistency, and with pepper 
and salt makes a perfect salad in itself. Few people fail to like it 
even at first trial. The fruit is highly charged with a nutritious oil, 
which is quite agreeable to the palate. Plants have been established 
here for some years and do quite well in frost-free areas. Mr. J. H. 
Davidson, of Tauranga, has fruited some trees, and has a range of 
varieties under trial, by arrangement with the Department of Agri- 
culture, while many other plants are distributed throughout the North. 
Manj^ nurserymen are now offering plants propagated in the most 
approved manner for avoiding any risk of seedling variations, and it 
\^1 be highly interesting and probably profitable to foster the establish- 
ment of the correct variety in the more subtropical parts of the 
Dominion. It is hardly to be expected that we shall produce such 
luxuriant fruits as in the tropics, but owing to the susceptibility of 
the avocado to fruit-fly it is not likely that this market will ever be 
supplied from outside countries, and the hardier varieties may succeed 
here quite well enoueh to give the people the benefit of this highly 
nutritious and agreeaW dessert fruit. 

OTHER VARIETIES. 

Other subtropical fruits known to grow well but not fruit lu?curiantly 
in the Auckland District include the following : Casimiroa edulis, the 
white sapota of Vera Cruz ; Zissiphus, the true jujube ; and Punica 
granattm, the pomegranate of commerce. There are also enormous 
latent possibilities in the adoption of fig-culture, providing the right 
varieties are introduced or raised. 
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TOP-DRESSING EXPERIMENTS ON PASTURE IN 

OTAGO. 

PRELIMINARY TRIALS. SEASON 1926-27. 

R. B. Tennent, N.D.D., Instructor in Agriculture, Dunedin. 

Three co-operative top-dressing experiments, laid out in such a way 
that the results could be statistically examined, were conducted in the 
South Otago district during the past season. These experiments 
were intended to serve as a forerunner to a comprehensive programme 
of grassland experimentation, embracing the whole of Otago, which 
has been arranged for the coming season of 1927-28. A mass of general 
information, based largely upon observation only, has been obtained 
during past years as to the result of various top-dressings, but so con- 
flicting were the impressions gained that it was decided to ascertain 
if possible by a series of well-conducted experiments the relative merits 
of certain fertilizers when applied to varying types of pastures under 
different soil and climatic conditions. 

The common, and apparently unavoidable, practice of breaking up 
every four or five years what were originally intended to be permanent 
pastures, and then resowing them again, has been in vogue to a great 
extent in the South, involving the farmer in an ever-recurring expendi- 
ture every few years of anything from to £6 per acre. The experi- 
ments now in hand are intended to ascertain whether the life of the 
pasture cannot be considerably lengthened and maintained in a high 
state of palatability with a comparatively small expenditure by the 
application at periodical intervals of moderate quantities of manures. 

Much is heard in the South of the effect of lime, alone or in 
conjunction with phosphates, in invigorating the growth of grass, and 
lime has accordingly been incorporated with this series of experiments 
to determine its effect. The residual effect of the various fertilizers 
is of undoubted value, and an effort will be made to ascertain the 
number of years over which such effects will be felt. 

The Past Season’s Trials. 

Two experimental plots were laid down in the Crookslon district 
and one at Awamangu. The fertilizers used were 44-46 per cent, 
superphosphate, basic slag (Anchor brand), and ground carbonate of 
lime (CaCo3). The three experiments were laid out in an exactly 
similar manner, the drill strip method, which has previously been 
described in this Journal, being utilized. Sufficient replications of 
strips were made to reduce to a minimum any soil-variations which 
might exist. The plots were established with the objects of carrying 
them on for at least four years. The following briefly summarizes 
the experiments : — 

(l) FARM OF T. REVIE, CROOKSTOX. 

For the purpose of this experiment an old pasture was selected on 
land which might be described as good heavy agricultural land. The 
pasture could not be called a good one, having run largely to brown- 
top, crested dogstail, and Yorkshire fog, but it also contained a fair 
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proportion of perennial rye-grass, cocksfoot, and white clover. The 
pasture had obviously started to run to inferior grasses, and appealed 
to be one typical upon which to experiment. The quantities per acre 
of fertilizers and lime used were as follows : Basic slag, 2| cwt. ; 
superphosphate, 2^ cwt. ; carbonate of lime, i ton. Top-dressing 
was carried out on 17th August, 1926 ; the plot was closed to stock 
on 29th October ; and harvesting took place on 19th January, 1927, 
a period of nearly thirteen weeks after closing. The following table 
gives a summary of the results obtained : — 

Table i. 


Treatment. 

Average 
Green 
Weight 
of Plot. 

Probable 

Error. 

Estimated 
Weight 
of Hay 
per Acre. 

Value 
of Hay 
per Acre. 

Cost of 
Maume 
per Acre. 

Profit or Loss 
compared with 
Unmanured Plot. 


lb. 


'J'. cwt. or. 

L 

s. 

d. 

£ s. 

d. 

£ 

S. 

d. 

Basic slag and lime 

50-0 

±1-41 

I 8 I 

1 

I 

3 

I 9 

7i 

Loss I 

10 

loA 

Basic slag 

547 

±1-55 

I 10 3 

7 

13 

7 

0 15 

7i 

Loss 0 

4 

64 

Super and lime . . 

64-3 

10-94 

I 16 0 

9 

0 

0 

I 9 

3i 

Gain 0 

8 

H 

Super . . 

64-4 

J.-I -28 

1 ib I 

9 

I 

3 

0 15 

3i 

Gain i 

3 

5i 

Lime . . 

49-6 


173 

6 

19 

Si 

0 14 

0 

Loss 0 

If) 

9i 

Control . . 

1 

50-9 

±1-68 

182 

7 

2 

0 






In the case of this experiment the plot could have been shut up 
earlier — say, about ist October — so as to give greater growth for 
weighing. As will be observed, superphosphate on this season s results 
gave the greatest increase of hay per acre over the control - namelj', 
7 cwt. 3 qr. per acre. Basic slag gave an increase of 2 cwt. i qr. per 
acre. Lime showed no increase whatever, nor was its effect shown 
in combination with either superphosphate or basic slag. 

(2) FARM OF W. H. LUSK, CROOKSTON. 

The pasture selected for this experiment had deteriorated very much, 
and looked most unpromising in so far as any attempt at rejuvenation 
was concerned. Brown-top, fog, and crested dogstail predominated, 
although vestiges of cocksfoot, perennial rye-grass, and more particu- 
larly white clover remained. The soil conditions were similar to those 
obtaining on Mr. Reviews plot. The quantities of fertilizers applied 
were as follows : Basic slag, 2J cwt. ; superphosphate, 2J cwt. ; car- 
bonate of lime, I 'ton, per acre. The plot was top-dressed on i8th 
August, 1926, shut up on 2nd December, and mown on 20th January, 
1927, having been closed for a period of seven weeks. Table 2 
summarizes the results obtained. 

This plot, unfortunately, was closed for only seven weeks, and the 
resultant poor growth was insufficient, to give marked increases. How^ 
ever, as could be expected, the results closely parallelled those obtained 
on Mr. Reviews plot, in that superphosphate showed the greatest gain 
over control — 3 cwt. 3 qr. per acre — whereas neither basic slag nor 
lime showed any increase, nor was the effect of lime shown in com- 
bination with either superphosphate or basic slag. 
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Table 2. 


Treatment. 

A\ erage 
Green 
Weight 
of Plot. 

Probable 

Error. 

Estimated 
Weight 
of Hay 
per Acre. 

Value 
of Hay 
per Acre. 

Cost of 
Manure 
per Acre. 

Profit or Loss 
compared with 
Umuanured Plot 


lb. 

! T. cwt. qr. 

i s. d. 

£ s. d. 

£ 8. d 

Basic slag and lime 

38-1 

±175 

I I 2 

576 

I 9 7 i 

Loss I 15 10 

Basic slag 

40-5 

±2-Gl 

I 2 3 

5 13 9 

0 15 7 i 

Loss 015 7 

Super and lime . . 

46-5 

d:i -54 

I 6 1 

6 II 3 

, » 9 3 i 

Loss 0 1 1 9 

Super . . 

468 

12-47 

162 

6 12 6 

0 ‘5 3 l 

Gain 025 

lAme . . 

38-4 

± 1-47 

I 1 3 

589 

0 14 0 

T-oss 019 0 

Control 

40-5 

J 2 *08 

I 2 3 

5 13 9 

•• 


- » - 



- 








(3) FARM OF D. SMOLLET, AWAMANGU. 

For this experiment a young pasture two years old, consisting largely 
of perennial rye-grass, cocksfoot, red clover, and white clover, was 
utilized. It was situated on good hill-country, and was selected largely 
on account of the short-lived nature of pastures of this type in the 
Awamangu district. In this case heavier dressings of fertilizers were 
used than with the other experiments, the amounts being as follows : 
Basic slag, 5^ cwt. ; superphosphate, 3I cwt. ; and carbonate of lime, 
I ton, per acre. The top-dressing was done on iQth August, 1926 ; 
the plot was closed to stock on i8th October, and harvested on 25th 
January, 1927, a peri/Dd of fourteen weeks. The following table 
summarizes the results : — 


Table 3 


Tieatmcut. 

Average 
Green 
Weight 
of Plot. 

Probable 

Error. 

VaJuc 

Weight . „ 

of Hav ‘i* 

per Acre. 

Cost of 
Manure 
per .Acre. 

Profit or Loss 
compared w ith 
Unmanured Plot. 

Basic slag and lime 

92-1 

±2-42 

T. cwt. qr.jjC s. d. 
2 12 ojl3 0 0 

£ s. d. 
270 

£ s. d. 

Gain 230 

Basic slag 

1 


2 II II12 t6 I 

I 13 0 

Gain 2 13 I 

Super and hme . . 

1 (> 4-7 

± 2*30 

1 lO 2* 9 12 6 

I i() 6 

Loss 0 14 0 

Super . . 

i «> 2-5 


I 15 Oj 8 15 0 

126 

Loss u 1 7 6 

Lime . . 

<> 4-3 

±1-88 

I TO oi 9 0 0 

0 14 0 

Gain 040 

Control 

60-7 

± 1-75 1 

I T4 o> 8 10 0 

1 1 




The results obtained from this experiment are most interesting, 
and quite the reverse to those obtained in the Crookston district. It 
will be seen from the table that basic slag and lime gave the greatest 
gain over the control plot — namely, 18 cwt. per acre. Basic slag alone 
gave an increase of 17 cwt. i qr. per acre ; superphosphate and lime 
a gain of only 2 cwt. 2 qr. ; and super alone a gain of i cwt. Lime 
in this case gave a gain of 2 cwt. per acre. 

GENERAL SUMMARY OF RESULTS. 

(i) It is to be borne in mind that the results obtained from the 
various fertilizers cannot be correctlj’ evaluated until the expiry of 
at least four years. It is intended to carry out the experiments for 
that length of time. 



332 N.z. JOURNAL OF AGRICULTURE. mav io, 1927. 



FIG. I. BASIC SLAG PLOT ON MR. SMOLLET's FARM, AWAMANGU, SHOWING 
PROFUSION OF RED CLOVER. 



FIG. 2. SUPERPHOSPHATE PLOT IN SAME TRIAL ON MR. SMOLLET'S FARM. 


(2) The whole cost of the various fertilizers has been charged against 
the value of the hay taken off the plots during the short period of 
time during which they were cldsed to stock. This is not fair to this 
year's hay crops, for undoubtedly the effect of the fertilizers will be 
felt over a number of years. 

(3) The gauge utilized in recording the effect of the fertilizers was 
the increase in weights of hay obtained. No credit so far has been 
accorded to the respective increase in nutritive value of herbage be- 
tween controls and top-dressed plots. 
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(4) At Crookston, contrary to general expectations, carbonate of 
lime showed no increase over the control plots, despite the fact that 
a wet season was experienced, while in the Awamangu district lime 
showed a slight increase. 

(5) At Crookston superphosphate proved, on this year s results, the 
best fertilizer to use on old pasture. 

(6) At Awamangu basic slag was pre-eminently superior to super- 
phosphate on a comparatively young pasture. 

Thanks are due to Messrs. Re vie. Lusk, and Smollet for their 
unfailing interest and co-operation in connection with the trials. 
Acknowledgment is also made of the assistance given in the conduct 
of the experiments by Messrs. Duff and Hume, of the Fields Divison. 


THE PRUNING OF ORCHARD TREES. 


\V. K. Dallas, Orchard Instructor, Dunedin. 

Pruning is one of the most important of the many operations to 
which the commercial orchardist has to give his attention. It is an 
operation which calls for the highest degree of skill, for on the manner 
in which the work is carried out largely dej^ends the following and 
subsequent wseasons’ crops. The various varieties of the different 
kinds of fruits call for different treatment ; the trees of the same 
variety in different localities, and in the same orchard, require 
individual attention and treatment. 

The primary object of pruning is to obtain a greater quantity of 
high-grade fruit ; secondly, the young tree is pruned to a desired 
shape ; thirdly, pruning is practised to renovate trees for the purpose 
of returning them to profit and to a suitable shape. To become a 
successful pruner an elementary knowledge of how plants grow is 
essential. The lack of this special knowledge has been the cause of 
keen disappointment to many an amateur pruner. For the different 
kinds of fruit-trees there are various systems and ideals of pruning. 
It is important for the pruner to have a clear mental picture of the 
ideal he is striving for ; he must clearh’ understand the objects and 
principles of pruning. 

It is also necessary for the orchardist to realize that no matter 
how skilfully pruning is done to develop trees of normal stature and 
capable of producing large crops of high-grade fruit, he must not 
expect to secure satisfactory results unless the soil is in such good 
condition as to furnish sufficient food and moisture when required, in 
order to ensure the development of good strong fruit-buds. Pruning 
is not a cure for all the ills that a tree is subject to. The fruitgrower 
must realize and appreciate the importance of such orchard operations 
as cultivation, drainage, and maintenance of soil-fertilit}". 

BUILDING UP THE FRAMEWORK. 

For success in training the young tree the pruner before he begins 
must have a clear mental picture of the mature tree. One of the 
greatest necessities of a good tree is a substantial framework. The 
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rod should be cut at a height of not more than 20 in. from the ground- 
line. Experience has shown that trees headed back to this height 
are the easiest to care for, and that they are the most economical for 
pruning, spraying, thinning of the fruit, and harvesting of the crop. 
The trunk and limbs are more shaded from the sun on a low-headed 
tree. A spiral of three or four buds equidistantly spaced around the 
rod should be selected. The farther apart they are from one another 
the stronger and better will be the framework. A stub of good 
length should be left above the topmost bud of the spiral so as to 
throw the topmost branch out, in order to give a broad base to the 
tree ; this stub is to be removed the following season. Every 
endeavour should be made to avoid sharp-angled crotches. 

At the next pruning three or four main branches equidistantly 
spaced round the trunk should be selected. These branches should 
be cut back, according to their strength, from 8 in. to 10 in., the 
strongest branches the most severely and the weakest the least. Thus 
the leaf area of the stronger branches will be reduced and the leaf 
area of the weaker increased, and this will give a balance and cause 
weak branches to gain their proper strength. This cutting-back tends 
to make the limbs more stocky. At the following winter pruning 
select from six to eight conveniently placed strong branches, which 
should be cut back, leaving 12 in. or 14 in. A few of the short 
twiggy growths which have developed on the main arms may be 
left uncut. 

At the following season's pruning select ten to sixteen suitable 
branches as leaders, which should be cut reasonably long so as to 
avoid forcing the tree into excessive and heavy wood-growth. As 
regards apple-trees, lateral growths which are being retained should 
be left not less than 8 in. long in the case of Sturmers, 12 in. in 
Jonathans, and 14 in. on strong-growing varieties such as Delicious. 

DEVELOPMENT OF FRUITING-WOOD. 

When treating the laterals many growers make the mistake of 
thinning these out too much and cutting them back far too severely. 
They should be thinned in such a manner as to distribute them evenl}^ 
over all parts of the tree. Should too man}^ be left they may be 
removed or shortened back after the tree comes into bearing. The 
trees having passed through the period of framework-building should 
now have good trunks, limbs, and branches, and should be approach- 
ing the period when they will commence bearing good crops. 

In addition to good crops, uniformity, reasonable size, high colour, 
&c., are desired with all our fruits, and to obtain and maintain these 
a light annual pruning is required. It is generally recognized that 
thinning is necessary on heavily bearing trees for production of fruits 
of the characteristics just mentioned, and this may be conveniently 
done at the time of pruning. By thinning out the fruit-buds and 
fruit-spurs those remaining should be invigorated and yield a better 
class of fruit. The amount of fruiting-wood to be left on the trees 
at this stage of their existence is a matter which the orchardist must 
decide for himself, ever bearing in mind that the good growth of his 
trees is a first consideration. The pruner should attempt to develop 
a reasonable amount of new wood annually, in order to provide for 
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the necessary increase of new buds and spurs, which are essential if 
the trees are to remain productive over a period of years. 

It should be kept in mind that pruning is done first with the object 
of building up a strong symmetrical framework, and then of developing 
the maximum amount of fruit-bearing wood possible. Do not allow 
the tree to overbear. Maintain the soil in good condition, and keep 
it supplied with such plant-food as will cause the trees to thrive. Keep 
the centre of the tree reasonably open. No one leader should be allowed 
to take the lead ; all should be kept as evenly balanced for strength 
and position as possible. Make all cuts carefully. Keep under control 
diseases which affect the trees. 

There are many trees of such weakly and stunted condition that it 
is difficult to decide which is the proper method of treatment to obtain 
the desired results. Growers who do not thoroughly understand the 
practices of pruning or their application to particular trees in the orchard 
should seek the assistance of the district Orchard Instructor. 

STONE-FRUITS. 

Peach and Nectarine. 

The peach and nectarine may be taken together, as their fruit- 
bearing habits of growth are very similar. The fruit is produced on 
the past season's wood, and occasionally varieties will be found bearing 
fruit on short spurs. The fruiting-buds of some varieties are situated 
nearer the terminal of the laterals than is the case in other varieties. 
The bearing habit of the variety will, however, dictate the method of 
pruning to be adopted. The trees require to be kept growing vigorously 
by cultivation, manuring, spraying, and pruning, in order that they 
may produce a sufficient annual lateral growth of from 18 in. to 20 in. 
long and so that they may be kept well furnished with bearing-wood. 
The new growth only bears fruit in the season following its production 
and then becomes barren. If left unpruned each season, the new 
growths extend they become shorter and ultimately unfruitful. Those 
situated on the lower portions of limbs frequently die. A peach or 
nectarine tree will soon run itself out if new growth is not maintained. 

Being possessed of this knowledge, the operator must prune in such 
a manner as to maintain an even distribution of strong lateral growth 
over the whole surface of the tree. The system recommended for the 
treatment of bearing trees is to keep the leaders well spaced, and in 
normal vigorous trees cut back just hard enough to induce a sufficient 
development of lateral growth throughout the tree, a the same time 
avoiding too thick a growth in its head. The wood to be retained 
for fruit-bearing purposes should be carefully chosen from the shorter, 
well-matured laterals, and should be spaced as evenly as possible 
over the whole tree. Cut away the very strong-growing laterals. 
The medium to strong well-ripened laterals are the best for fruiting 
purposes. When cutting out laterals do not cut them so close to the 
collar as to damage the dormant buds at the base of the shoot. 

With the knowledge that the fruit will be borne on the one-\'ear-old 
wood the pruner must decide whether the laterals shall be reduced in 
length or left uncut. On this point opinions differ. Some growers are 
in the habit of shortening these laterals back ; experience, however. 
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has shown that they give better results if left uncut. It very frequently 
happens that when laterals are shortened the stronger and better buds 
are cut away and the weaker ones left, and these latter often drop off 
about blossoming-time. Wlien laterals of this kind are left full length 
they will invariably break into growth towards the base, as well as 
making terminal growth. The laterals which fruited last season should 
be cut back at the base or back to the lower new wood which has 
developed on them. The new wood that is retained will carry the crop 
in the following season. 

It is good practice to cut away at pruning all lateral growth which 
has fruited, and retain only the new lateral growths. In this way well- 
cared-for trees will always produce sufficient fruiting-wood. With light 
pruning heavy crops can be secured for a few seasons, and then the 
trees will ultimately run out. It is essential that the pruning be hard 
enough to induce a plentiful supply of new growth, so as to maintain 
good crops. In all cases where the trees are carrying an overload of 
fruit the fruit should be thinned early in December. Immediately after 
the fruit has set, laterals which are not carrying fruit should be cut 
back to the collar or to a developed bud near the base, in order to 
force new lateral growth from near the base of the shoot. 

Apricot. 

The apricot crops both on the previous season's laterals and on 
spurs. With most varieties the tendency is for the spurs to die out 
after two or three seasons, commencing from the base of the laterals ; 
consequently, if left unpruned, laterals in time only produce fruit 
toward their tips. This may be avoided by following a system of 
renewal similar to that described for the peiich. In normal growth the 
apricot produces less new wood than the peach, so that the pruning 
will mainly consist of cutting back the leaders, and thinning out and 
cutting back the laterals just sufficiently to keep up a sufficient supply 
of short healthy fruiting-wood and spurs. If extensions or replacements 
are necessary the stronger of the season's shoots, where growing in 
suitable positions, may be used to add to the fruit-bearing surface of 
the trees. 

Most varieties of apricot spur freely, and the laterals produced may 
be cut hard back.. An exception is the Roxburgh Red ; the laterals 
of this variety which are retained for fruiting should not be shortened 
back. 

Plum. 

The plum requires different pruning from the peach. The habit of 
growth and fruiting of the European and Japanese varieties is different. 
The European varieties bear their fruit on spurs that are developed on 
wood two years old or older, while the Japanese varieties bear their 
fruits on wood developed during the past season and on spurs on older 
wood. European varieties rarely fruit on one-year-old wood, and are 
longer in coming into bearing than the Japanese type. An endeavour 
should be made to get as large a framework as possible during the 
early years of the tree. When the period of fruit-bearing arrives the 
pruning should consist of only a thinning-out of misplaced branches 
and laterals. Where necessary a shortening-back of the longer laterals 
can be made. Generally speaking, the greater numbet and best of the 
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fruits are borne on two- and three-year-old spurs on fairly strong lateral 
wood. Fruit is also borne on older spurs, but it is not, generally 
speaking, of such fine quality as that produced on the younger spurs. 
After four or five years fruiting the spurs become barren and die. To 
obtain regular fruiting and good crops it is necessary that a moderate 
supply of new lateral wood, with which to replace the older and worn- 
out parts, be produced each year. 

The Japanese plum will bear fruit on one-year-old wood as well as 
on^spurs on the older wood. The best fruits are generally borne towards 
the base of the one-year-old wood. The pruner should not overlook 
this point, for as a rule Japanese plums are prolific bearers, and small 
plums of this type do not pay for the harvesting and marketing. The 
operator must prune for large fruits, and to obtain this object good 
strong annual growth should be encouraged and the weaker growths 
and .spurs thinned out. On account of the spreading and struggling 
habit of the Japanese plum it is difficult to .secure a nice, well-balanced 
tree. 

Cherry. 

The cherry-tree that is thriving and has a well-formed strong frame- 
work requires little pruning. Every endeavour should be made in the 
training of the tree, by ^reful cutting-back of the leaders, to develop 
a low-spreading head similar to that of an apple-tree. The cutting- 
back beyond one-year-old .shoots to promote branching is not recom- 
mended, because it frequently happens that where the leader is cut 
back into two- or three-year-old wood new side branches do not develop. 
In circumstances where trees lack the neces.sar\^ vigour even cutting 
into one-year-old wood fails to produce the desired result. Cherry-trees 
should be kept growing moderately strongly and not allowed to become 
stunted. 

The bearing habit, apart from the spurs developed on the leader 
growth, is always towards the ends of the shoots. The fruiting-wood 
should be well distributed on the limbs. In pruning to produce fruiting- 
wood care must be exercised not to overprune and force strong growths, 
as these are usually not as fruitful as the shorter laterals. Branches 
requiring cutting should be cut back only to a shoot or strong spur. 

If left unpruned the cherry spurs will deteriorate after bearing regu- 
larly for a number of years, and will produce small inferior fruit ^ingl\' 
instead of in clusters, and finally die. 

Note. — T he pruning of pip-fruit trees will be dealt with next month — con- 
cluding this article. 


Quality in Butter and Cheese . — In the course of a recent address to dairy- 
factory managers. Mr. W. E. Gwillim, Assistant Director of the Dairy Division, 
remarked : “ The improvement in the quality of our produce this season provides 
good reasons for congratulation. The great advance in the quality of cheese is 
particularly gratifying. It evidences good work on the part of milk-suppliers 
and of cheesemakers. It is generally agreed that about one-half the credit for 
the quality of cheese and butter is due to the supplier. Of the 100 grading-points 
available, 50 are obtainable for flavour, and the chance to get the right flavour 
rests primaQly with the supplier. The most a chee.semaker or a buttermaker 
can do is to show the flavour in the most favourable light. The other obtainable 
points are principally for workmanship. As a minimum of points is required 
lor body and texture in cheese to secure ‘ finest grade,' it is apparent that plenty 
of good workmanship has been put into cheesemaking this season ” 

24— Af. JoutmI. 
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DESTRUCTION OF TALL COUCH. 

EXTENDED EXPERIMENT IN MARLBOROUGH. 

F, \V. Greenwood, B.A., Instructor in Agriculture, Bbnheim. 

In the Journal for February, 1926, there appeared a short account of 
an experiment in the destruction of tall couch {Agropyron repens). 
Since making that report the writer has received so many inquiries 
from various parts of the Dominion as to the subsequent history of 
the paddock from which the seed crop of tares was taken that it seems 
advisable to publish some later particulars and photos for general 
information. 

It may be recalled that on Mr. R. F. Coulter's farm, near Blenheim, 
a 40-acre block badly infested with couch was selected for experiment. 
In March, 1924, after the preliminary cultivation previously described 
had been carried out, Algerian oats and Scotch tares were sown at the 
rate of 2 bushels of oats and i bushel of tares per acre. During the 
succeeding winter this crop was grazed off-and-on with 400 ewes, a 
grass paddock adjacent to the oat and tare field being employed as a 
run-off. In the following spring grazing was continued on 22 acres of 
the oat and tare crop. At the end of February, 1925, every lamb 
was sent away fat. The 22 acres grazed ran back badly to couch. Of 
the other 18-acre paddock, 12 acres was cut for hay early in November, 
IQ24, while the remaining 6 acres was carried on as a tare seed crop, 
the yield being 33 bushels per acre, and the price realized 8s. per 
bushel. As previously pointed out, the success of the seed tare crop 
as a smother was excellent, while the portion from which the hay was 
cut was also very much cleaner than the grazed area. 

The subsequent history of these paddocks is briefly as follows : 
From autumn, 1925, to autumn, 1926, no crop was sown either in the 
22-acre or in the 18-acre paddock ; the 22-acre paddock containing 
couch was, however, lightly grazed with sheep from time to time. In 
the early autumn of 1926 the 18-acre paddock was .sown with 2 bushels 
of Algerian oats and bushels of Scotch tares per acre. The mixed 
crop was harvested this autumn (1927), the yield being 20 bu.shels of 
tares plus 36 bushels of oats per acre- quite a profitable yield. The 
paddock has been ploughed and worked up again this autumn, and a 
sowing made at the rate of 2 bushels of tares and 1 bushel of Algerian 
oats per acre. Similarly the 22-acre paddock infested with couch, 
which was previously stocked, has been worked and similarly sown 
with oats and tares. 

The accompanying photos, taken on 31st March last, illustrate the 
state of the paddocks. It will be noted from Fig. i that in the case 
of the 18-acre area, which has grown the seed tare smother-crop twice 
in succession, the ground is extremely clean, the only plants observable 
after cultivation being self-sown oats and tares. The photo (Fig. 2) 
of the 22-acre paddock, which was sown with oats and tares in the 
autumn of 1924 and fed off, but neither hayed nor seeded, shows 
distinctly that after three years tall couch is still much in evidence. 
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FIG. I. GROUND IN 18-ACRE PADDOCK FREE OF TALL COUCH, AS SEEN THIS AUTUMN 

The only plants showing are self-sown oats and taros from the last crop. 



FIG l, DAD PATCH OF TALL COUCH IN 22-ACRE PADDOCK WHERE O \ IS AND TARI-S 
CROP WAS FED OFF — NOT SEEDED. 


It will be readily admitted, after considering the evidence furnished 
the paddock which has been systematically cropped for seed tares, 
that the result after three years is highly satisfactory. The old system 
of scarifying and summer fallowing as generally practised in Canterbury 
cannot compare for effectiveness with the system here recorded. 

Phosphatic fertilizers are of three types : (i) Phosphate immediately avail- 
able — superphosphate ; (2) phosphate moderately available — basic superphosphate ; 
(3) phosphates slowly available — basic slag, rock phosphate, Iwnediist. 
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IMPORTATION OF FERTILIZERS, 1926-27. 

Chemistry Section, 

Statistics of artificial fertilizers imported into New Zealand during 
the year ended 31st March, 1927, have been prepai*ed as usual from 
figures specially supplied by the Comptroller of Customs, and are 
presented in the accompanying tables, together with comparative data 
for preceding periods. 

TABLE I. — SUMMARY OF FERTILIZER IMPORTATIONS, I926-27 AND I925-26. 



Quantity. 

Declared Value 

Fertiliser. 






Year I 9 a 6 -a 7 » 

yearx923«26. 

Year 1926-27. 

Year 1925-26. 


Tons. 

Ton^. 

i 

£ 

Boned ust 

1.805 

2,085 

15 932 

18,851 

Bone-char . . . . * . 

.. 

300 


i , 270 

Basic slag 

53. 3-^7 

44.314 

185 139 

I i 9 . I 3 h 

Superphosphate 

15 

500 

89 


Nauru and Ocean Islands phosphate 

125.700 

77.797 

165 803 

98 . 82 7 

Island phosphate (other) ^ 

35 .« 3-2 

19.091 

50,808 

34.272 

Egyptian phosphate 

5.970 

10.037 

18.730 

32.303 

American rock phosphate 

21.977 

* * 

32.485 


Nitrogenous guano . , . . 1 


20 


23O 

Kainit 

2 . 195 

I 3,110 

0.295 

8,214 

Muriate of potash . . . . 

1 • * ' 

1 ‘ 25 


145 

Sulphate of potash . . . 

2 ,Ol() 

I . 35O 

19.740 


Potash (other) 

0 474 

1 4.258 

27.. 505 

If. 74‘» 

Gypsum 


1 402 


2,220 

Sulphate of ammonia 

1 9.57 

1.227 

12 ,802 

17.037 

Nitrate of soda 

1 l 46 (> 

1 28 1 

17 057 

10,033 

Sulphate of iron 

Or 


058 

745 

Fertilizers unspecified 

57 


O4O 

247 

Totals 

257.870 

1 

167 4O2 

55 <>. 8(>3 

401.927 


•lor detaiK sec lablt j. 


TABLE 2 . — I.MPORTS OF IHE PRINCIPAl. 

PHOSPHATIC FERTILIZERS 

1917-27 

Year 

ended 3xst March, 




Paahe and 

£g3rpuan 

Bonedust. 

Basic Slag. 

Superphosphate. 

Indian Oceans 
Phosphates. 

Basic 

Phosphate. 


Tons. 

Tons. 

1 Tons. 

Tons 

Tons 

1917 .. 

10,380 

6,b6o 

1 31,902 

24,993 

8,614 

1918 . 

6,363 

10 

37,157 

37,037 

11,225 

1919 

3.468 

Nil 

^ 21,400 

15.842 

31,351 

Nil. 

1920 

6,272 

2,759 

10,823 

38,861 

15,000 

1921 

4.440 

' 40,731 

70,208 

10,810 

1922 .. 

4.063 

13,488 

3,140 

45.956 

Nil. 

%923 . . 

2.446 

19,641 

1 Nil 

69.591 


1924 . . 

4.158 

39,632 

255 

76.517 

5.996 

1925 .. 

2 .452 

45,682 

10 

108,163 

8.530 

1926 .. 

2.085 

44, 3 M 

1 500 

97.488 

10,037 

1927 . . 

‘.805 ^ 

1 

53,327 

1 

i 15 

x6i,54£ 

5.979 
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Note — Importationb of rock phosphate from l*nitcd States, shown in last column, were made by the British Phosphate Commission 
to supplement its ordinary '>upplies from Nauru and Ocean, teni^xirarily held up by shipping delays due to bad weather at those islands. 
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POSITIVE AND NEGATIVE RESULTS IN FIELD 

EXPERIMENTS. 

A POSITIVE '' result in field experimental work may be defined as 
one in which a treatment gives an increase irrespective of whether it 
is profitable or not ; a “ negative ** result is one in which no benefit 
is derived from a treatment. 

Great prominence is generally given to experiments which exhibit 
outstanding and visible positive results, especially if such results fit 
in with preconceived ideas of what should happen when any particular 
treatment is applied. On the other hand, very little is heard of those 
cases where negative or apparently negative results are experienced. 
These remarks apply in general to observational experiments such as 
those commonly conducted b}^ farmers. 

In the case of outstanding positive results the experiment, if in a 
prominent position, is self-advertising, and naturally calls forth comment 
and inquiry. In any case, the responsible individual generally feels 
rather proud of his achievement and loses no opportunity of bringing 
it to the notice of his fellows. The negative type of result is often 
lost sight of, chiefly because there is nothing to claim attention, and 
the individual concerned with the trial often considers his efforts wasted, 
becomes discouraged, and does not care to advertise his apparent 
failure. 

It should be borne in mind that a negative result from a treatment 
is just as valuable a contribution to knowledge as is a positive one, 
for it is just as important to know when and where a certain application 
is likely to be of no avail as it is to know when or where it is profitable. 
In any case there are always certain departures from the general state 
of affairs. If results were always concordant there would be no need 
for other than the minimum of experimental work. Sir A. D. Hall, 
in referring to the truth of results of field experiments, has summed 
up the position in a very few words. He says : “ There is no such 
thing as absolute truth, and what we want to find is that which is 
true as a whole, though it may be contradicted by parts of the 
whole.'" 

It will be noticed that a distinction has been made between 
negative and apparently " negative results. That a result is negative 
can only be determined by a carefully planned experiment. A dif- 
ference to be visible, particularly in the case of a heavy crop, must 
be fairly considerable, and though not discernible by eye may be 
highly profitable. The same may apply to a lesser extent with a 
lighter crop. An example of such js recorded in last month’s 
Journal (page 259) in the case of the pasture top-dressing experiment 
on the farm of F. W. Carpenter, Prebbleton, where both lime and lime 
plus super applications proved beneficial to a profitable extent when 
their effect was measured over two seasons. A more striking example 
is that recorded in the Journal for June, 1925, page 395, dealing with 
another top-dressing experiment, oh W. G. Macartney's farm, Tai 
Tapu. 

— A, W, Hudson, BAgr,, B,Sc,, Instructor in Agriculture, Christchurch^ 
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SEASONAL NOTES. 

THE FARM. 

WINTER TILLAGE. 

During the coming month ploughing should be pushed ahead for spring 
crops as conditions permit, but never while the 'land is sodden. There 
is more latitude in the case of old pasture being turned, as this does not 
bake so readily if ploughed somewhat wet, but even so it should not 
show a glazey furrow. 

In Canterbury and North Otago the breaking-up of grassland 
preparatory to the sowing of wheat should be carried out in winter. 
Through the action of frost having the beneficial effect of pulverizing 
the soil the maximum of water can enter, and storage of moisture 
against dry conditions which may ensue is greatly promoted. In cases 
where wheat has not been sown by about the middle of June it will 
be as well to postpone sowings until the beginning of August. 

THE MANGOLD CROP. 

•L 

If not already done, the next few weeks will providt* a good period 
for pulling the mangold crop, so that the roots may have time to 
ripen before being fed. Some farmers are inclined to leave the roots 
in the ground, with the idea that they will grow a bit more. They 
may certainly grow a little, but the extra material will be of poor 
value. The best practice is to pull or harrow out the crop not later 
than June, screw or cut off the tops, and stack the roots in a good dry 
position, giving a light covering of straw or fern to keep out the frost. 
If the roots cannot be carted off, they .should be thrown into rows in 
the field and allowed to ripen there. Where frosts are experienced 
there is danger of the roots being frosted during the first two or three 
days after pulling, but when they have been out for a week there is 
very little danger. The moral is not to start pulling during a spell 
of hard frosts, but to choose a time when there is every appearance 
of the weather being mild for a few d^Lys. 

DRAINAGE. 

Drainage should be given attention after hea\’y rains. In case 
of wet patches showing over known lines of underdrainage these places 
should be opened and examined with the object of remedying defects. 
A whole length of drain may easily be ruined by silting up. 

Pastures that are apt to become sodden in winter are much 
improved by underdrainage, and mole ploughing is generally the 
cheapest method by which this can be accomplished. The value 
and effectiveness of mole ploughing on heav}^ retentive soil is not 
realized by many farmers. On such land surface water may often 
be found lying within 6 ft. of surface drains right up till late .spring, 
and even then percolation is slow. Mole ploughing will remedy 
this. These drains last for a long period in stiff soil ; but even 
if they have to be renewed every few yt'ars the operation may be 
reckoned a profitable undertaking. 



344 


N,Z. JOURNAL OF AGRICULTURE. 


MAY 20, 1927. 


LIMING AND MANURIAL TOP-DRESSING. 

Liming may be continued during June. Stiff tenaceous clays can 
be greatly improved by lime, both in a mechanical and chemical sense, 
provided drainage is satisfactoty. Manurial top-dressing also exerts its 
greatest influence when the soil has a sufficiency of lime, and stock are 
healthier. On these clays upwards of i ton per acre of burnt lime will 
greatly assist towards a better textured and freer working condition, 
while on the freer types of soil, but where excessive acidity is present, 
ground limestone is satisfactory. 

Pasture top-dressing with artificial manures will still be in progress. 
Slow-acting fertilizers should now be applied as soon as possible if early 
benefit is to be expected. 

SUPPLEMENTARY FODDERS. 

From now on the growth of grass will be gradually falling to its 
winter minimum, and the supply of available fodders to both flock 
and herd should be correspondingly increased. The later-sown 
white-fleshed turnips will be nearing a finish, and the feeding of the 
swede crop probably started, while mangolds should be held in reserve 
for later use. In all cases a sufficiency of hay must be provided for 
the dairy herd, and sheep feeding off roots must be allowed a good 
run-off on pasture where the animals can provide themselves with the 
roughage so necessary to assist digestion. Intelligent and proper 
utilization of fodder crops means better health and a lowered death- 
rate among the stock. 

Green catch-crops and temporary pastures sown in early autumn 
should soon be reaching usefulness, and if grazed lightly will also be 
of great assistance during the next two or three months. 

The provision of ensilage deserves more attention than has hitherto 
been given to it, especially in those localities where spring cultivation 
is difficult, and where roots and other fodders are in consequence 
sown very late and the subsequent yields somewhat handicapped. 
Again, in such localities it is often difficult to feed off or cart out roots 
in the late winter and early spring, owing to the extremely wet 
condition of the land. Such country as a rule provides an overabund- 
ance of grass and clover growth during early summer, which could be 
preserved as ensilage and fed to stock as required in the lean periods. 

TREE-PLANTING. 

June is an excellent month for tree-planting on the farm, whether 
for shelter purposes, fencing-timber, or fuel. Hillsides which show 
signs of slipping and waste ground in various places may be profitably 
utilized in this manner, whUe the function of strong-growing trees in 
suppressing noxious-weed growth is also an important consideration. 
It is essential that all young pilantations should be securely fenced 
from stock. 

CONCRETE-WORK. 

Concreting in cow-sheds, yards, &c., should be attended to early 
in the off-season, so as to give the work ample time to mature 
and harden before use. Where coilcrete is required to be moisture- 
proof, i pint raw or boiled oil per bucketful of material can be added. 

— Fields Division. 
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THE ORCHARD. 

CULTIVATION AND MANURING. 

Ploughing, if not already commenced, should be put in hand at once, 
as recommended in last month's notes. It is advisable to plough 
to the trees, leaving an open furrow along the middle of the lands 
between the rows of trees, so that any water collecting in the open 
furrows may be as far away as possible from the main roots of the 
trees. 

Where required lime may be applied to the soil at the rate of 
from 10 cwt. to 20 cwt. per acre. During the winter months slow- 
acting manures — such as blood and bonedust, at 2| cwt. per acre ; 
potash salts (30 per cent.), ij cwt. ; and superphosphate, 3 cwt. — 
should be applied where such fertilizers are required, as they are 
not readily washed out of the soil and will be available to the 
tree-roots in the spring. 

PLANTING. 

The autumn planting-out of fruit-trees should be completed by 
the third week in May. Where this is not practicable planting 
should be delayed until the spring, when the ground has become 
reasonably' dry and warm, so that the trees may quickly establish 
their roots in the nefw position in which they are placed. Plant as 
early in the spring as the situation will allow, and preferably before 
growth begins. On receipt of the trees from the nursery open 
them up, and if the roots are dry moisten them, and cover with 
moist sacking or straw ; or if planting is not to be proceeded with 
immediately heel the trees in the soil. The roots should be exposed 
as little as possible to the sun or to the drying influences of the 
atmosphere. For heeling-in dig a shallow trench about 24 in. wide 
and 8 in. deep. The bundles should be opened and the trees set 
closely side by side in the trench. Shake loose soil among the 
roots until they are completely covered, and then firm the soil. 
As mentioned last month, the land should be well worked before the 
trees are planted. Deeply worked soil is very beneficial to the 
development of a good deep rooting-system, and to obtain this 
condition subsoiling is recommended. 

The proper depth of planting is very important. Trees require 
to be planted at about the same depth as they were in the 
nursery. If they are planted too deeply they will not do well, 
and if planted too shallow they are liable to be blown over and to 

root-injury when the land is being worked. Dig the hole to the 

required depth and dimensions to accommodate the roots, break up 
the bottom of the hole, and leave the soil higher in the centre of 
the hole than towards the sides. Shorten back the roots, and pay 
particular attention to the removal of damaged and injured portions. 
Mix well into the soil to be used in covering the roots two or three 
handfuls of fertilizer, such as blood, bone, and superphosphate. 
Avoid bringing unmixed fertilizer in direct contact with the roots. 
Make the soil as firm as possible around the roots, so as to bring 

the soil in close contact with them and to hold the trees firmly 

in the ground. 
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The top of the tree should be pruned immediately after planting 
in order to ensure full success. In the transplanting from the 
nursery a very considerable portion of the root-system of trees is 
destroyed, and to offset this loss the top must be cut back. 

GRAFTING. 

In many orchards there are a number of unprofitable varieties 
of the various kinds of fruit being grown. It is recommended that 
such varieties be worked over in the spring to one or more of the 
varieties which are more profitable and suitable to present-day 
market requirements. These trees should be marked, so that time 
will not needlessly be spent in pruning them. Arrangements should 
be made at once for scions with which to do the grafting. The 
scion wood should be carefully selected from trees having the 
desired characteristics and a good cropping record. The wood 
should be of the past season*s growth, dormant, at least the thick- 
ness of a lead-pencil, and well matured. Securely label each bundle 
of scions, and place them in sand in a shady and comparative!}' 
dry spot until required in the spring. 

MARKETING. 

The same careful attention is required in marketing the later 
varieties as was given to the earlier sorts. It is strongly recom- 
mended that all fruit which has been in storage for a time should 
be repacked, and unsound fruits removed. To some growers 
repacking may be a trouble, and on this account a number are 
disposed to avoid the additional expense and market their fruit 
without resorting to it. It is important that the store in which the 
fruit is held should be well ventilated, this being to some extent 
a prevention against rots and decay. 

PRUNING. 

This important seasonal operation is dealt with at some length 
in a separate article elsewhere in this issue of the Journal, to which 
orchardists are referred. 

— IF. K. Dallas, Orchard Instructor, Dunedin. 

Citrus-culture. 

Harvesting , — At this season it is advisable to pay careful attention 
to the fruit to be harvested. Poorman oranges may with advantage 
be allowed to condition on the tree ; large sizes intended or suitable 
for dessert purposes may be left to attain full maturity. The longer 
they are allowed to remain on the tree the more palatable they become, 
and are consequently more likely to encourage consumption as a 
breakfast fruit and thus stabilize the demand. Smaller sizes for pre- 
serving should not be removed from the tree until a good deal of colour 
has developed, sufficient at least to give attractive appearance, and 
maturity enough to ensure that the fruits will improve in condition, 
not wilt and toughen. 

Sweet oranges should be allowed to hang to mature, as flavour and 
sweetness become more pronounced than if the fruit is picked semi- 
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green and matured off the tree. On the other hand, overmaturity and 
drjmess should be avoided ; but this condition is not usual until new 
foliage appears on the trees during September, except when the fruit 
is frosted. 

Lemons should be cut as the desired stage is attained and the fruit 
is changing from greenish-silver to light-yellow colour. These when 
cured and stored become better marketable fruits than those altered 
to yellow on the tree, apart from the drain on the vitality of the tree 
in maturing them. Periodic and prompt harvesting is very desirable 
during the winter season, in order to reduce to a minimum the skin 
blemish occasioned by chafeing under high winds and puncture from 
thorns on thorny varieties. 

Brown-rot . — Under winter conditions citrus brown-rot is to be ex- 
pected, and unless precautionary measures are taken, supplemented by 
control measures on appearance, this disease may do much damage to 
the grove. Control measures are of a threefold character : First, cut 
away any branches or twigs which are within 18 in. of the ground to 
minimize risk from spores splashed up. Secondly, apply pulverized 
sulphate of iron over the surface soil at the rate of 2 oz. per square yard,, 
covering a rather larger radius than the spread of the tree, raking it in 
lightly to destroy spores which are resident in the soil. Thirdly, apply 
bordeaux 4-4-40 to trees at four-weekly intervals throughout the winter 
to prevent the CvStablishment of any spores which may lodge in the fruit 
or foliage. All these measures are directed against spores which are 
present in the soil, having been deposited there by fallen fruit or leaves. 
The efficiency of the measures is prejudiced by allowing fallen fruit to 
decay about the trees, and non-attention to the collection and destruc- 
tion of fallen diseased foliage. 

P/aw/mg. -Land on which it is intended to plant citrus-trees this 
planting season should be prepared as soon as possible by deep culti- 
vation and perfect drainage. If this work is done early the land will 
be prevented from becoming waterlogged, and wall be in nice sweet 
condition for planting during spring. 

W. H. Rice, Orchard Instructor, Auckland. 


POULTRY-KEEPING- 

AUTUMN E(;GS. 

In poultry-keeping it is now' recognized as an established fact that 
eggs must be produced in good numbers throughout the dear season 
if maximum returns arc to be secured from the business. Ob\aously, 
there can be no comparison between a bird laying the bulk of her 
eggs during the dear season and one producing her main ^aeld in the 
cheap season when practically any sort of fowl will lay. The fact of 
fresh eggs commanding such a high level of valiu' during the recent 
autumn months is sufficient to indicate how many poultry-keepers 
there are who have yet to learn how' to produce eggs at this season of 
the year. 

At one time autumn-produced eggs realized but little more than 
those produced during spring and summer, but this has not been the 
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case during recent years. For example, during February, March, and 
April this year, the price of eggs in Wellington gradually rose till they 
were being retailed at 4s. per dozen. As a result those poultry- 
keepers who hatched out good numbers of chickens during July and 
who managed their flocks on proper lines reaped a good reward. 
These results were attained by reason of the fact that none but the 
late moulters — those birds which gave promise of being long-season 
layers — were retained in the flock. The early moulters and poor 
layers had been previously got rid of. Under this system of manage- 
ment, together with the high ruling price for eggs, a good margin of 
profit over and above the expenses of running the plant was secured. 
In fact, one big producer informed me that he secured his biggest 
weekly returns for eggs during the autumn months. This is a 
striking contrast to the returns secured on the great majority of plants 
at this period of the year, where the eggs gathered do not pay for the 
food consumed. 

It may be contended that the bulk of the July-hatched pullets 
will moult in the late autumn, and that there will be a loss of winter 
eggs as a result. It is quite possible that they will, but on a well- 
managed plant there should be later-hatched pullets specially bred to 
lay during the cold months of the year. In any case the early- 
hatched pullets will not all moult and cease to lay at exactly the same 
time, providing, of course, they are properly fed and managed. With 
such birds it will generally be found that eggs in a more or le.ss number 
will be obtained right throughout the dear season. Naturally, some 
of the birds will moult early and cease to lay, but others will continue 
producing, so that when the latter are moulting the former will have 
renewed their feathers and be ready to resume laying. Then again, 
owing to the fact of such birds moulting during the late autumn or early 
winter, they can usually be depended upon to lay well into the autumn 
or early winter during the following year when the price of eggs is on 
the up-grade. 

' Usually, the poultry-keepers' most lean period is from, say, the 
middle of March to the end of May or even June. The adult stock 
are then taking their period of rest, either preparing for or undergoing 
the moulting process. Further, probably owing to late hatching or 
through indifferent management, the pullets fail to produce when 
expected. This m^ans that there is much money going out and little 
coming in. If the maximum returns are to be secured sufficient eggs 
should be collected to at least balance expenses. Just as the successful 
market-gardener aims at a rotation of crops and something to sell in 
each month of the year, so must the poultry-keeper organize a similar 
position if his business is to be really profitable. 

Almost daily I receive complaints from poultry-keepers who have 
tried to secure eggs in the dear season but have failed in their 
objective. UsuaUy, this is put down to the same old trouble — 
namely, bad luck — and so it goes on from year to year. There are 
others, however, who combine common-sense management with strict 
attention to details, and who conduct the business in a methodical 
manner. These somehow never have the so-called bad luck."' At 
times, of course, they make mistakes, but these are seldom of any 
moment. They succeed in the little things that really matter, and 
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thereby make poultry-keeping the profitable business it is to those 
who thoroughly understand it, and treat it as a serious proposition to 
be mastered and conducted on the same strict business principles as 
any other rural industry. 

After all, there is no great secret in securing autumn or winter 
eggs. These can be produced without fail by following niles which, 
when combined with common-sense, are simple and easily effected. 
To those who have asked my advice relative to pullets failing to lay 
when expected, and others who have had a similar experience, I would 
suggest that they ask themselves the following questions : When were 
the pullets hatched — too early or too late ? Were they bred from tested 
winter-laying stock ? Were they properly reared ? Was the class of 
food altered too often, or was an inferior food purchased because it 
was cheap ? Was old wheat suddenly changed to new wheat (a 
common cause of poultry moulting) ? Did the birds receive a regular 
supply of animal food, so imperative for the production of eggs in the 
dear season ? Were green food, grit, and clean water always avail- 
able ? Did the birds contracts colds and spread them through the 
flock, by reason of a draughty house and failure to find the cause, or 
were the houses overcrowded or insufficient!}^ ventilated Were the 
birds and houses infested with vermin ? Had the runs been allowed 
to become poultry-sick, and were the birds infested with intestinal 
parasites from this cause, or was there any attempt made to run the 
pullets on clean ground so essential for their welfare ? 

Even these questions do not cover the whole field which calls for 
investigation to account for much of the so-called bad luck. It may 
be taken for granted that if the birds are well housed, well fed, and 
generally receive common-sense management, and yet do not la}^ well, 
they are a poor laying strain. In such cases the best remedy is to 
get entirely new blood of a strain noted for egg-laying power. 

TIME TO MATE. 

It should not be forgotten by poultry-keepers wJio desire to secure 
a good yield of eggs in the autumn of next year that the breeding- 
pens should be mated up during the coming month. This will give 
the birds an opportunity of getting well settled down, so as to enable 
chicks to be hatched out early in July. It may be mentioned in this 
connection that adult birds are seldom laying at this period of the 
year, and in order to secure early chicks the poultry-keeper is obvious!}’ 
forced to use pullet-eggs for incubation. Breeding from pullets is not 
generally recommended, but for the production of winter eggs an 
exception must be made. 

When using pullets for this purpose special care should be taken 
that they are well developed and possess strong points indicative to 
constitutional vigour, such as bright prominent eyes, well-developed 
crop, tight feathering, and generally an active businesslike appearance. 
When pullets are to be bred from they should be mated, where possible, 
with an adult male. Breeding from pullets and cockerels should be 
avoided wherever possible. 

Unfortunately, many who depend on the natural mother for rearing 
chicks are forced to hatch late owing to their inability to secure broody 
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hens. One means available to the small poultry-keeper for over- 
coming this difficulty in timely hatching is the securing of day-old 
chicks from reliable specialists in the production of heavy-producing 
stock. Such Chicks can be satisfactorily reared with a fireless brooder, 
provided the necessary attention is available, while there are also more 
or less inexpensive lamp-brooders on the market which can be depended 
upon to give good results. 

— F, C. Brown, Chief Poultry Instructor. 


THE APIARY. 

TREATMENT OF WAX. 

After the honey crop is disposed of and the bees are settled snugly 
in their winter quarters the beekeeper should give attention to 
clarifying his wax. Where a solar extractor has been used during 
the summer it will be a simple matter to collect the cakes of wax 
which have been melted in this manner and reduce them to one or two 
large cakes ; but where a number of combs is to be treated a wax- 
press is an almost indispensible article in the apiary equipment. 
For handling wax in large quantities the press now known as the 
Root wax-press is best. No special building is needed for wax- 
melting ; an ordinary washhouse answers the purpose admirably. 
Choose a cold day for the operation, since nothing excites the bees 
during the off season like the smell of hot wax. 

Commencing operations, fill the copper half full of water, and 
when this is heated place the combs— which must have been removed 
from the frames — in the hot water. Have a strong stand ready to 
support the wax-press, and inside this place a kerosene heater, so 
arranging it that the flame comes in direct contact with the bottom 
of the press. Fill the water-compartment of the press with boiling 
water, which the heater will now keep boiling, and in* the pert orated 
basket of the press place a coarse scrim bag large enough to reach to 
the bottom of the basket. The combs in the copper .should be stirred 
with a stick until the wax is all melted, and the contents of the copper 
— water and wax — should then be ladled into the scrim bag in the 
press. The top of the bag should now be folded so as to allow of one 
or more of the ’wooden “ followers belonging to the press to be 
placed on top of it and the screw placed in position, when a stream 
of water and wax will immediately commence to flow from the outlet 
provided in the press. A kerosene-tin or similar vessel should be 
placed in position under the outlet. 

Two precautions are necessary in using a wax-press. Pressure 
should at all times be applied with caution. Until the flow from the 
press slackens the screw should not be turned, and when it becomes 
necessary to apply pressure this should be done without appreciable 
effort. The screw should always turn easily. It will be found that 
if this advice is taken the maximum of wax will be obtained with 
very little risk to the machine. Another point to be borne in mind 
is that only a comparatively small quantity of water and wax must 
be put into the bag at each ladling. It is difficult to exactly estimate 
how much to treat at once, so much depends on the proportions of 
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wax and water, but on no account attempt to fill the scrim bag at one 
operation. When the wax and water cease to run from the outlet 
the bag should be removed and the slumgum emptied out before the 
press is required to deal with any more wax. 

As the copper will contain a great deal of water it is an excellent 
plan to keep a kerosene-pump in the vessel placed to receive the 
contents of the press. If this is sunk to the bottom of the vessel it 
will draw off a great deal of the water, leaving the wax, which will, 
of course, be on top, untouched. This will result in the wax being 
gathered in far larger cakes then if several vessels arc u.sed. The 
wax should be set aside to cool as gradually as possible, this being 
best achieved by covering the tin containing it with corn-sacks or 
similar material. The gradual cooling helps to clarify the wax. 
When it is quite cold the cake should be taken out of the tin and 
carefully scraped. 

The tin should now be washed out and partly filled with clean hot 
water, the cake of wax replaced, and the whole gradually heated until 
the wax is once more melted. After tliis second process the whole 
should be slowly cooled as before, and when the wax is once more 
removed and scraped it will have reached its commercial form. The 
wax-press and copper should be cleansed while still hot. The 
water should be emptied out of its compartment in the press at once, 
and the press placed to drain in order to prevent rust. The slumgum 
must be gathered up and burnt, and the bag washed and dried for 
future use. 

beekeepers' conference. 

The annual conference of beekeepers will be held at Christchurch 
on 7th, 8th, and 9th June. It is expected that all parts of the 
Dominion will be represented. Papers in connection with the 
Hopkins memorial scheme will form a feature of the Conference. 
This year’s subject is “ The Economical Production of High-class 
Honey for Export.” Competitions for the best collection of honey- 
producing plants, marked and correctly named, also for honey and 
i>HiSwax, are to be held. 

— E. A, Earp, Senior Apiary Instructor. 


HORTICULTURE. 

THE HOMESTEAD GARDEN. 

Most farm homes have a garden, as it improves the appearance and 
value of the property, besides giving pleasure to its members. Practic- 
ally all the requirements of a garden are at hand, and an ample and 
seasonable supply of fruit and vegetables is among the advantages of 
country life. In some instances, however, this pleasure and profit are 
at a discount, and work in the garden is unpopular. Why should this 
be so ? In most cases it is due to the moderate results obtained, owing 
to the design being complicated, with a number of narrow borders and 
small beds filled with a large collection of herbaceous plants, shrubs, 
and weeds. The temptation to plant a little of everything that appeals 
to one's taste is hard to resist — a comer is found, and in it goes to 
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make the confusion worse. This practice results in chaos and weeds — 
hence the discouragement. It is very true that nothing succeeds like 
success, and effective results are required to inspire that enthusiasm 
which will make the work popular and give the worker pride in his 
achievement. These results are readily obtained if a convenient, simple 
design is carefully thought out first and carried out afterwards. The 
present time is very suitable for making such alterations. 

Dry paths are required, but too frequently there are far too many 
of them. They demand a great deal of attention to keep them effective 
and looking well, whiJe it is to be remembered that good short grass is 
much pleasanter to walk on, and on very few occasions it is unpleasantly 
wet. Only where the traffic is so great as to wear a track should a path 
be made, and with this rule operating very few will be required. 

The home gardener is wise in cutting up his lawns as little as 
possible by forming his walks and drive as far as can be about the sides 
of the lawn. And where the lawn and the walk meet a neat outline 
is secured by a short grass verge, but where it runs beside a shrubbery 
or herbaceous border a problem arises that is not always very success- 
full}’ dealt with. An edging of sawn timber which is so commonly 
used is not satisfactory for long ; the conditions soon cause it to warp 
and decay, and so it contributes to discouragement. In large gardens 
a strip of grass 2 ft. or 3 ft. wide usually solves the problem, but that 
is rather difficult to lay down, and requires a great deal of work to 
maintain. A rock verge is sometimes used, but in flat country it looks 
a little out of place, although in broken rocky country it may very 
well be used with best results. Otherwise, if the walk or drive is 
adjoining a shrubbery, dwarf shrubs, such as the veronicas of different 
species, and senecios, plante'd close enough to touch, give an evergreen 
definition that is effective with little labour. Where an herbaceous 
border adjoins the path an evergreen carpet-plant, such as pinks, mossy 
phlox, or violets, serves the purpose. 

This brings one to the most unsatisfactory sections of the type of 
homestead garden with which we are dealing - - those miscellaneous 
collections of herbaceous and bulbous plants matted up with twitch- 
grass and sorrel. This material is best dealt with now by lifting the 
whole lot out and carefully sorting the good plants from the weeds 
before heeling them in a piece of spare ground. Some of the liltle 
beds and narrow borders will be best laid down in turf after firming 
and levelling the soil. 

The area selected for the herbaceous border, while prominent and 
bold in outline, should be moderate in extent. Although it makes a 
good foreground to the tall shrubbery border, there is a tendency to 
make this a rule, and as a result the area devoted to this purpose is 
comparatively too great. By confining this class of planting to a border 
or two close by the house and .the margin of one or two of the more 
prominent shrubberies not only is the amount of work greatly reduced, 
but a varied interest is also created that is more attractive. 

Having decided on the localities for these borders, they should be 
carefully outlined and properly trenched with a generous application 
of fermented organic manures worked into the lower spit. It may not 
be superfluous to remark here that all twitch and such bad weeds should 
be carefully picked out, as this is most important. After trenching the 
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ground do not be in a hurry to plant ; let the land settle, any weed- 
seeds germinate, and roots of weeds sprout, so that they can be dealt 
with ; thus the land may be thoroughly cleaned. After this a heavy 
dressing of blood-and-bone manure, 4 oz. to the square yard, may be 
lightly dug in, and shortly before planting an application of 2 oz. super- 
phosphate per square yard may be hoed in. Planting may then be 
done at any time when the land is dry. Effective appearance and 
economy in maintenance will be best obtained by arranging the different 
varieties and species of herbaceous plants in rather large irregular groups 
than in mixing them together in the usual way. The blossom-colours 
show up brighter in that way, and the contrasts and harmonics may 
be made to which the effect is due. Plant so that when the plants are 
in full growth the ground is covered with foliage ; it looks better, and 
there is very little weeding to be done. All that is required is to 
restrain the exuberance of some of the more vigorous members. 


The Vegetable Section, 

The unsatisfactory vegetable section in the homestead garden is 
usually one in which short rows of vegetables in considerable variety 
are mixed with bush fruits in such a way that little or nothing does 
really well, and what poor achievement is secured is at the expendi- 
ture of a great deal of back-aching hard work. Such a state of affairs 
may be often best dealt with here by dispensing with the annual vege- 
table crops altogether, and devoting tlu* area to bush-fruits, strawberries, 
herbs, and such permanent crops as rhubarb and asparagus. Such an 
association can be made with every prospt‘Ct of success. 

For the family vegetable-.supply it is recommended that an area 
adjoining the annual farm root crops should be reserved, even if it be 
only the headlands of the paddoc'^ Planted in rows, rather long and 
wide, most of the work iv'^y oCaic by horses more expe ditiously, and 
most of the dis<^'. tedium avoided. On most farms a crop of 

mangolds and carrots are required for the stock, and to extend the 
planting with vegetables for houseliold requirements has been proved a 
very satisfactory practice. 

QUALITY AND SUITABILITY OF SEED. 

It is a fact that strangely few planters give the requisite attention 
to the characteristics of the seed they purpose to sow. Too often ,the 
result is a thin crop of moderate quality, afflicted by disease, a source 
of anxiety, and requiring extra manures and a great deal of spraying 
to attain merely a moderate result. The calamity varies from time to 
time, and assumes a number of different distressing features that lead 
to a heavy correspondence with those who undertake to give horticul- 
tural advice. Of the various factors that contribute to successful crop- 
ping, that of the seed is one of the most important, and is quite often 
entirely overlooked. A sower should assure himself that the seed he 
is planting is the most suitable variety for the place and purpose, that 
it is of high strain, free from disease, and of a known percentage of 
germination. The importance of each of these points will vary with the 
different kinds of seeds dealt with. It is specially desirable to know 
the germination percentage, as it is then possible to adjust the drills 

25— Af. Journal. 
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to sow at a rate that will give an even stand with little or no thinning, 
and thus secure a very great economy. 

Potato-seed strain is often deficient, and scab, wilt, rhizoctonia, and 
late-blight diseases are sometimes found among them. Through being 
heated and stored in the dark, potato-seed is sometimes devitalized by 
making long premature growth that renders it comparatively useless for 
seed purposes. Clean potato-seed of a good variety and strain should 
be obtained early in the season and now stored in a light airy cool 
position. These conditions will protect and ripen the bu(& in the eyes 
of the potatoes, and induce a short strong growth at the right season. 

— W, C. Hyde, Horticulturist 


IMPORTATION OF HAY, STRAW, OR CHAFF. 

The regulations under the Stock Act, gazetted on 6th March, 1924, in so far as 
they relate to hay, straw, or chaff used as packing or otherwise with goods 
imported into New Zealand from Great Britain, Ireland, and the Continent of 
Europe, were revoked as from 25th March current, and the following regulations 
have since applied : — 

1. The importation into New Zealand, either direct or by way of any other 
country, from (ireat Britain, Ireland, any part of the Continent of Europe, 
Argentina, Uruguay, Paraguay, Brazil, and Chile, of hay, straw, or chaff is hereby 
prohibited, save with the consent of the Minister of Agriculture, except where 
such introduction takes place in accordance with these regulations : Provided 
that these regulations shall not apply to any articles of millinery or other articles 
constnicted wholly or partly of braided, interwoven, or plaited straw. 

2. Hay, straw, or chaff used as packlng-matcnal for goods manufactured 
and packed in Great Britain may be imported upon production to the Collector 
of Customs at the port of entry of a certificate or declaration, either on or with 
the invoice from the exporter or packer, countersigned as correct by a responsible 
officer appointed by the High Commissioner for New Ze^xland for the purjxisc, to 
the effect that the hay, straw, or chaff used has been either — {a) Subjected to the 
action of live steam, and maintaining in all parts of the compartment a temperature 
of not less than 185 degrees Fahrenheit for a period of at least ten minutes ; 
(b) placed loosely in a tight compartment having a temperature of not less than 
05 degrees Fahrenheit, and thoroughly sprayed with 10 fluid ounces of formaldehyde 
solution (containing not less than 37 per centum of formaldehyde by weight) for 
each 1,000 cubic feet of space in the compartment, which was immediately closed 
in a manner to prevent the escape of the formaldehyde vapour, and kept closed 
for not less than 8 hours ; or (c) placed loosely in a tight compartment and sub- 
jected to the action of heat in the presence of moisture at a temperature of not 
less than 260 degrees Fahrenheit, and maintaining this temperature throughout the 
whole of the chamber for a period of not less than two hours. 

3. Where material of any kind other than hay, straw, or chafi dtsinfected 
and certified in accordance with clause 2 hereof is used for the packing of any 
goods imported from the countries hereinbefore mentioned, a certincate or 
declaration as to the nature of such material shall be endorsied on the invoice 
accompanying such goods, and be signed by the exporter or packer, 

4. Straw envelopes intended for use in packing bottles may be imported from 
Great Britain upon production to the Collector of Customs at the port of entry 
of a certificate or declaration similar to that prescribed in clause 2 hereof. 

5. Every person who commits a breach of these regulations shall be liable 
to a penalty of not less tlian £2 nor more than ^loo. 

The regulations are an additional precautionary measure against the intro- 
duction of foot-and*mouth disease into this country. 
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VETERINARY SURGEONS REGISTRATION REGULATIONS. 

Thb following regulations under the Veterinary Surgeons Act, 1926 (which was 
published in full in the Journal for November last), have been gazetted : — 


I. PRELIMINARY. 


These regulations may be cited as the Veterinary Surgeons Registration 
Regulations, 1927. 


2. INTERPRETATION. 


In these regulations, if not inconsistent with the context, — 

“ Board " means the Veterinary Surgeons Board constituted under the 
said Act : 

“ Registrar means the Registrar appointed under the said Act : 

" Veterinary Surgeon means any person duly registered under these 
regulations. 


3. TRAVELLING AND LOCOMOTION EXPENSES AND FEE FOR ATTEND.\NrE. 

(1) The Board may pay to any member of the Board all travelling and loco- 
motion expenses actually and reasonably expended by him in respect of attend- 
ance at meetings of the Board. 

(2) No claim of any member for travelling or locomotion expeni>('S shall be 
recognized unless such claim shall lie accompaniwl by a certificate of such member, 
setting out that he was engaged in connection with the business of the Board 
during the peruxl claimed for. Such certificate shall be in the following form : — 

1 , {hull nrime, occupation, and address hereby certify that I was engaged 
in connection with attendance at meetings of the Wtennary Surgeons lioard 
on the day claimed for, and incurred the travelling and locomotion ex- 
penses indicated in the claim. 

(3) No payment of expenses under these regulations to any memlx*r shall be 
made unless such payment is first approved by a resolution of the IViard 

(4) The Board may pay to any member of the lioard, not being a person in 
the employment of the New Zealand Government, the sum of two guineas for 
each day or part of a day w-hile attending the meetings of the Board. 


4. .\PPLICATIOS FOR REGISTRATION. 

(i) .Application for registration of vetennaiy* surgeons shall lx in accordance 
with Form A in the Schedule hereto. 

{2) Any notification required by the said .Act or these regulations to be given 
to any applicant for registration, whether before or after registration, .shall be 
sufficient if sent by registered -post letter signed by the Registrar and addressed to 
the a|>plicant at the address stated by him in his application, or any fresh address 
notified as hereinafter provided. 

(3) document submitted with an application for registration may be 
returned to the applicant by registered -past letter to the address given in the 
application, or to any fresh address notified as hereinafter provided 

(4) Any applicant may. either before or after registration, by wnting addressed 
to the Board, notify a fresh address, and the Board may direct an entr>' of such 
fresh address to be made in the register. 


5, REGISTRATION OF VETERINARY Sl’RCiKONS. 

(1) The Register of Veterinary Surgeons referred to in section 3 of the said 
Act shall be kept in accordance with Form B in the Schedule hereto. 

(2) The entries in the register shall be made in the order m which the diret- 
tions to make the entries given under section 7 of the said Act are received by 
the Registrar. 

(3) The Registrar shall also keep (eithei book wise or by means oi a loose-leaf 
or cird S3r8tem) an alphabetical index of the names of the }xrsons entered in the 
register, and such index shall be deemed to be a part of the register. 

(4) The qualifications by \drtiic of wdiich a person is registere<i shall be suili- 
ckntly indicated by the usual abbreviation of any recognized certificate (including 
an|indication of the institutionjby which the certificate is grantcil^ 
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(5) The direction in writing of the Board referred to in section 7 (2) of the 
said Act ^all be sufiicient if signed by the Chairman and given pursuant to a 
resolution of the Board. 

(6) The certificate of registration issued under section 8 of the said Act shall 
be in accordance with Form C in the Schedule hereto. 

(7) Any person may, on payment of the fee hereinafter prescribed, obtain a 
copy, certified under the hand of the Registrar, of the particulars entered in the 
register in respect of any person. 

0 . CANCELLATION OF REGISTRATION. 

(1) The name of every person removed from the register under section 10 of 
the said Act shall be published in the Gazette, and the Board may, if it thinks fit, 
state the ground of such removal. 

(2) Such publication shall take place after the time for appeal under section 1 1 
of the said Act has expired, or, if an appeal is lodged, after the decision of the 
Board of Appeal has been given or such appeal has been otherwise disposed of. 

(3) Every certificate of registration issued to any person whose name is 
remov^ from the register as aforesaid shall be returned to the Registrar by 
such person within one month from the date of the publication in the Gazette of 
the notification aforesaid, 

(4) Every person who. without just cause, fails so to return any certificate 
shall be liable to a fine not exceeding £$. 

7. FEES. 

(1) The fee for registration, including a certificate of registration, shall be 
£2 2s., which must accompany the application for registration. 

(2) The fee for publication in the Gazette of the name of a registered veten 
nary surgeon shall be 5s., to be paid before the ist March in each year. 

(3) The fee for a certified copy of an entry in the regi.ster shall be 5.S. 


(The Schedule is not printed here ; the form of application for registration 
may be obtained from the Registrar, V^eterinarv Surgeons Hoanl, Department of 
Agriculture, Wellington 1 


INVENTIONS OF AGRICULTURAL INTEREST. 

Applications for patents, published with abridged specification.s in the Sew 
Zealand Patent Journal from loth March to 5th .May, 1927, include the following 
of agricultural interest : — 

No. 55322 . Treatment of meat ; J. A Linley, London, England No. 55340 : 
Flax-treating; G. Craw, Linton. No 55815: Slilk-agitator ; j. h'eaver, jun., 
Opunake. No. 56340 : Onion-topping machine ; W. R. C urtis, C hristchurch 
No. 56431: Milk-purifier; F. O Carbines, Auckland. No 57754: Hay-lift; 
J. Hodson, Bannockburn. No 56435 : Cream-cooler ; A C'outl.s, Hukerunui. 
No. 57500 : Sheep-shears ; Chicago Flexible Shaft C o , ('hicago, T.S No 57970 ; 
Fertilizer-distributor ; May Brothers, lAd., C'iawler, S. .Australia No 56361 ; 
Dehorning cattle ; S. Armstrong, Tu hi karamea No 56429- Cleaning milk -cans ; 
Watson, Steele, and C^anley, Ltd . Auckland. No 57563 . Manure-distributor ; 
L. I Howell, Paraparaiimu. No. 55471 : Transferring mutton from wharf to 
ship ; J Crestofamni, Christchurch No. 557t>5 Suteoiling-device ; R. L. C. 
Drummond, Riwaka No. 56639 ; Teat cup inflation -ring inserter ; T, N. Drum- 
mond, Hamilton. No. 57730 : Milking-machine pulsator ; K Wallace, jun., 
Castle Douglas, Scotland. No 58120: Spraying-apparatus; W. J. Denston, 
Birmingham, England. No. 5.5*89: Dehorning cattle; H. Preston, Ma.sterton. 
No. 56263 ; C»ardening tool ; W. Beamish. Hastings, No 58097 : Harrow ; 
F. T. F. Evans, Auckland. No. 58174: Manure-sowing machine; L., B., Ci., 
and I. P. Hayes, Gturehiia. 

Copy of full specifications and dramngs in respect of sny of the above^may be obtained from th« 
Registrar of Patents, Wellington price is. AU fees must t e paid in ads^iiee in cash, or paid to the 
Public .Account at a branch of the Bank of New Zealand and the I'ank receipt sent to the Patent ciflioe ; 
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ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

FUNGUS DISEASE IN ARTICHOKES. 

F. P. Lea, Leamington : — 

I would lie obliged if you could tell me of a remedy for a disease which 
is affecting a crop of artichoke.s. For about a month past quite a few 
plants have been turning black in the leaf and dropping to the ground. The 
first indication of disease is apparent about 2 ft. from the ground, when the 
stalk goes dry and brown, followed by a withering of the leaves, and the 
tuliers turn into a kind of milky pulp. 

The Fields Division : — 

The s}H*ciinens sent are attacked by the fungus Sclerottnia sclerotiomm, an 
infection which is becoming rather common in artichoke cro{>s As the crop 
is no doubt ready for feeding off with pigs, there is a probability that the 
disease will spread thniughout the patch. We would suggest that you plant 
a fresh area on clean ground, using seed taken from healthy plants For 
greater safety, tubers should be dippt'd in formalin solution, 2J per cent 
strength. Ix'hire planting All diseased stems in the affected crop should lx; 
pulled and destroyed by burning, as they help to spread the dcsease. 
Artich<jkes should not lx? sown again for five years in land knowm to l>e 
infected. 


FERMENTING OF HONEY. 

" Beehive,” Hakaru 

Can anything be done to honey which has ferme ited Jind what is the 
cause of fermentation ? 

The Horticulture Division : — 

If the honey has not turned sour the slight alcoholic ferment can be 
evaporated readily by melting over water, when the ferment c^scapes in the 
shajx? of foam Honey, if not kept in airtight vcs.sels, readily alisorbs 
moisture from the air, and fermentation sets up When removing honey 
from the hive see that the cells are all capped, or the unnpe honey stored 
in the o|>en cells will cause fermentation. 


TREATMENT FOR DANTHONIA PASTURE. 

" North .\i cki.ani>.” Waipu ; — 

1 should lx* glad to know of the best treatment for pasture consisiing 
of nearly pure Danthonia piJosa. I have about 50 acres of it, and the ground 
is clean, undulating, and ploiighablc. Owing to the grassland having been 
burnt and reburnt, other grasses have disappeared The farm is about 
300 acres, and all r<‘qiiires top-dressing. I believe pcxir ground should be 
dressed first, as slock will cat out the grass in good valleys in any case 
<‘an ] improve the danthonia with top-dressing ; and to produce good mixed 
pasture shall 1 require to surface-sow a mixture ^ I do not \rish to plough 
the land, although doubtless this would be the better plan. 

The Fields Division : — 

No doul*t the continual burning-off of the danthonia has killed out the 
vestiges of English grasses which usually persist in such a pasture when not 
burnt, and resulted in the reduction of the surface fertility (especially the 
humus content) to much below the standard required by n^-grass and white 
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clover. Therefore top-dressing alone will not effect much improvement in the 
pasture beyond producing a more vi^rous and palatable growth of danthonia, 
and probably bringing in Lotus hispidus. For the same reason the sowing of 
English grasses with the top-dressing is not advisable on the surface as it is. 
Heavy disking and tripod harrowing to break up the danthonia, and render 
some of it available as humus, as well as provide a better seed-bed for the 
following mixture (to be sown with the top-dressing) is recommended: Italian 
rye-grass. 2 lb. ; perennial rye-grass. 6 lb. ; crested dogstail, i lb. ; paspalum, 
2 lb. ; white clover, i lb. ; a few ounces of subteranneati clover per acre can 
also be included. A pasture renovated in this way would gradually improve 
with top-dressing. An alteniative which may fit in with the farm- 
management IS to plough and take a crop of soft turnips or rape, which 
should pay for the initial cultivation. After the crop is fed off about 
February and March, preferably with sheep, the land can be disked and sown 
with a permanent grass mixture, the crop residues and dung enriching the 
surface. This method would give a much better pasture. However, since 
this is presumably the poorest pasture on the farm and cannot be producing 
very much, it would be a much-better-paying proposition to commence top- 
dressing the better pastures, as they w’ill give more economical and quicker 
returns for the expenditure. It is not so much a question of what the stock 
will eat as getting the most out of what they do eat. and it will lie found 
that by top-drc‘ssing the poorer portions of a pasture a little more heavily 
the stock will tend to graze the wdiole of the pasture .so treated fairly evenly* 
The renovation of the danthonia paddock might well lie left until the rest of 
the farm is brought into good heart 


BACOX-CURING. 

D. Withers, Paparoa : — 

Kindly suggest a mild cure for pigs of alx>ut 200 lb. dressed weight, the 
bacon not being required to keep more than three months. 

The Live-stock Division : — 

There arc two forms of curing for bacon — dr>' curing and bnne curing — 
good recipes for Iwth of which are appended. For a mild cure either W'ay do not 
let the bacon pieces remain in salt as long as the times stated in either 

formul; 

(1) Dry curing: Weigh out for each 100 lb. meat 5 lb. salt, 2 lb. brown 

sugar, and 2 oz saltpetre. When the carcase is thoroughly set cut up and 
salt lightly, then lay it u|K)n a clean concrete floor or table overnight. By 
‘salt slightly" is meant that as much salt a*' will rover the meat comfort- 
ably without undue waste is used Next morning hrmh the salt off 

thoroughly, then salt ^he meat wuth diy' salt and brown sugar, rubbcrl 
well in daily for three days On the fourth and fifth days a little saltpetre 
should be added to the salt and sugar, which .should lie well rubfied in, 
esjiecially on the skin. Leave the bacon and hams in the mixture (dry salt 
and brown sugar) for about three weeks ; but the hams and bacx^n should be 
turned every day or second day, and at the same time rubbing continued 
during this period. Wash clean when the pieces are ready for smoking, 
the duration of which depends upon tlie taste of the manufacturer. After the 
first week or ten days it i.s advisable to brush the salt and sugar off the 

inner side of the thin parts of the bacon (flaps). Dry salting should lx? 

undertaken only in cold w^eather and in a cool place. 

(2) Brine curing : I^ack the properly cooled meat into a clean barrel and 
pour over it the prepared brine. For making the brine, take 8 lb. salt, 2 lb. 
sugar, and 2 02. saltpetre, and dissolve in 4 gallons of water for every too lb. 
of meat ; make overnight and pour in when properly cooled. Small pieces can 
remain in the brine for six weeks, while larger pieces or hams may stav eight 
weeks. The barrel should be placed in a cool cellar if pos.Hible, or In any 
other cool place available. Success depends upon getting the animal heat 
out of the carcase, assuring that the meat is properly cooled and well set 
before adding the brine. 



MAV 20, 1927. 


N.Z. JOURNAL OF AGRICULTURE. 


359 


WEATHER RECORDS: APRIL, 1927. 

Dominion Meteorologocal Office. 

GENERAL SUMMARY. 

Rainfall in April was below the average in most parts of the country, and mean 
temperatures were lower than usual. Cloudy skies were much in evidence in the 
northern districts, but bright sunshine was above the average in other parts. 

High westerly winds were prevalent in the South Island, especially between 
the 5th and 15th, and from the 22 nd to the 26th. The month closed with wintry 
weather, while a storm area passed slowly to the eastward of the Dominion. 


RAINFALL FOR APRIL, I927, AT REPRESENTATIVE STATIONS. 


Station. 


Kaitaia 

Russell 

Whangarei 

Auckland 

Hamilton 

Kawhia 

New Plymouth 

Riversdale. InglewfKKi , 

Eltham 

Whangainomuna 

Tairua 

Tauranga 

Marachako Station. Ojxjtiki 

(lisl>orne 

Taupo 

Napier 

Maraokakaho Station, Hastings 

Taihape 

Mfisterton 

Pa tea . . 

Wanganui 

Foxton 

Wellington 


Westport 
(iit'vmouth 
Hokitika 
Ross , . 

Arthur's Pass . . 

Okuru, Westland 

Coltingwood 

Nelson 

Spring Creek. Blenheim 
Tophoufte 
Kanmer Springs 
Highfteld, Waiau 
Gore Bay 
Christchurch . . 

Timani 

l.ambnx>k Station, Fairlie 
Benmore Station, Clearbum 
Oamam 
Queenstown 


Touf Fall. 

Number of ' 
Wet Days. 

( 

Maaimoro 

Fail. 

Average 

April 

Rainfall. 

itth 

In« his. 
<»00 

*3 

Inches. 

-*•34 

Inche*;. 

3*.55 

4-49 i 

1 12 

1*50 j 

3*90 


*3 

1*38 ■ 

4*43 

3-93 ; 

18 

0*58 

34b 

yo2 

>7 

0-65 

3-80 

4*00 

*7 

o*60 

4*75 

4*52 

20 

*'*5 

4*54 

5*57 

20 

0*86 

8*30 

414 

*5 

0O7 . 

5. 10 

4**3 

10 

0-65 I 

0-08 

2 42 

8 


5 * 8 v 8 

4 * 3 <> 

*3 

*•51 

50H 



0*82 

4*57 

*77 

,s 

0*39 

4*20 

2*21 

8 

050 

3*95 

1 44 

•3 

040 

2 02 

I7h 

10 

0*47 

3**4 

3 * 7 ’'^ 

IS 

o*8(> . 

3 * *5 

2 07 

12 

** 4 S 

3*04 

yHit 

15 

1*35 

3*95 

2*02 

10 

0*50 

3*37 

i-8o 

M j 

080 

-*•47 

*'53 

I 1 

041 

3 -So 

Hth 

rru 

20 

130 

9-59 

9-37 

iS 

I 80 

^^*37 


; 

2-12 1 

0-38 

1210 

*7 

^*77 ! 

* 2*55 


15 

4*95 

lO-lO 

12 00 

15 

3 * 18 

13*9- 


*3 

1 94 , 

8-07 

2-02 

0 

0()2 

2 03 

I'lO 

0 

0-8^ 

lOI 

V 7 « 

*5 

085 

4 22 

*•*3 

7 ' 

9*43 : 

312 

i-oo 

0 

0*30 

2 Of) 

1-82 

0 ! 

0'5i> 

*77 

*13 

10 

O ‘20 

10; 

0-84 

10 

0*22 

* 5 * 

i‘i7 i 

4 

o *<>5 

I *95 

*‘55 j 

7 

9*39 

•*• 5 ^ 

1‘bO 1 

7 

0*58 ! 

1-78 

3 *b 2 } 

8 

o-8o 
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UAV 20, i^ay. 


Station. 


Total Pall. 

Kumber of 
Wat Dayi. 

Rastmoai 

PaU. 


South Island — continued. 


Clyde 

. . 

1*24 

6 

0*76 

Dunedin 


2 *08 

11 

0*54 

Wendon 


1*74 

10 

0*26 

Gore . . 


2*17 

17 

0 - 4.9 

Invercargill 


4 ‘i 6 

23 

075 i 

Puysegur Point 


11*68 

23 

1*42 



1*34 

2*82 

336 

3.29 

436 

7-98 


— D. C. Hates, Dtrecior, 


FORTHCOMING WINTER SHOWS. 

Otago A. and P. Society : Dunedin, 31st ^lay to 3rd June. 

Waikato Winter Show Association : HamOton. 3i9t May to 4th June. 
Manawatu A. and P. Association : Palmerston North, 14th to i8th June. 
Rotorua A. and P. Association : Kolorua, 2i8t to 23rd June. 

South Taranaki Winter Show Company: Hawera, 29th June to 6th July. 
Wellington Winter Show Association: Wellington, 15th to 30th July. 
Auckland Winter Exhibition : Auckland, 21st to 30th July, 

Secretaries are invited to supply dates of their shmvs for publication in thts list. 


REDUCTION IN {PRICE OF STRYCHNINE. 

In connection with the sale of strychnine to settlers for poisoning of rabbits, the 
Department of Agriculture has reduced the price of alkaloid jxiwdered strychnine 
(British manufacture) in i oz. bottles from 3s. 6d. per ounce to 3s. per ounce. 
It may be mentioned that an article on RabbiVpoisoning with Strychnine, describ- 
ing the various baits and methods, was published in the Journal for January. 
1924, and reprinted in pamphlet form 


Ltst of Shotvs, Exhibitions, cSc. — The International Chambc^r of Commerce, 
British National Committee, have requested the High Commissioner in London 
to supply to them a list of agricultural shows, winter .shows, exhibitions, fairs, 
Empire weeks, and other fixtures of a similar nature, to be held in New Zealand 
during 1928 The information is required a.s soon as possible for induston in 
the published list of the International Chamber of Commerce this year. The 
Department of Agriculture has circularized all incorporated agricultural and 
pastoral associations, also winter show organizations, in the Dominion, request- 
ing the supply of the information to the Department for transmission to Lemdon. 
Any organization in question not reached by this circular is asked to communicate 
with the Department at Wellington. 


Ck>rrec$ion,— -In the Journai for December last, page 396, the true bushel-weight 
of oats was printed as ranging from 65 lb. to 68 lb. ; the figures should have been 
.35 lb. to 64 lb. 
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THE GRASSLANDS OF NEW ZEALAND. 

REGRASSING EXPERIMENTS ON DETERIORATED Hll.L 
COUNTRY IN WHANGAMOMON A' COUNTY 

E. Brix:e Lew, Agrostologist, Biological Laboratory, Wellington. 

n. STUDIES ON HOW BEST TO WIN BACK SECONDARY-CROWTH COUNTRY. 

There are really two main schools of thought in regard to the bringing- 
back ol secondary-growth coimtrj\ One school claims that cnishing 
with cattle, togethtT with manurial top-dressing wherever this latter 
practice is possible, is the most economical and direct method. The 
other holds that it is better and cheaper, eventually, to bum off the 
secondary growth wherev'er this is den.se enough to carrv' a fin , sow 
suitable grass-seed mixtures in the ash, and then maintain by manurial 
top-dressing the pasture thus formed whenever that practice i^ appli- 
cable. Latterly there has arisen a small school which claims that 
manurial top-^lressing alone wll solve the major secondaiy -growth 
problems. 

The important question to bt* solved by the research worker — 
bt* he a membtT of some scientific organization or a practical farmer 
who has b<?en through the mill '" - is how to tackle any area overrun 
with secondary’ growth. In the present article of this series I endeavour 
to outline the different methods that may he adopted, and consider 
the pros and cons in the light of recent exjx^riraental work. 

It will bt‘ presumed that the country* reasonablv wt ll h*nced, for, 
whether one is going to bum, crush, or top-<lress. fencing is absolutely 
prerequisite to the regrassing of secondary-growth country. There are 
then some eight coui*ses opem to the farmer : — 

(1) Burning off secondary growth, and sowing suitable grasses and 
ckA'ers without manure. 

(2) Burning and sowing down suitable grasses and clovers, followed 
by top-dressing with artificial manures, 

(3) Burning and sowing no si*ed. trusting to a satisfactory volunttxT 
grass-growth. 

(4) Burning and top-dressing volunU‘er grass-growth with artificial 
manures without recourse to further seeding. 

These four methods are more or less the practices of|the biim-and- 
sow school, seeding being necessary until the point is reached of ha\ing 
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introduced sufficient grasses and clovers that will volunteer a satisfac- 
tory fresh growth after the bum. 

(5) Crushing secondary growth with cattle, and trusting to a satis- 
factory volunteer grass-growth. 

(6) Crushing with cattle, accompanied by manurial top-dressing. 

(7) Crushing with cattle, accompanied by seeding, with or without 
manurial top-dressing. 

These last three methods belong more to the crushing school. 
Finally, there is the method of the top-dressing-aloiie school — 

(8) Top-dressing with artificial manures without recourse to burning 
or seeding. 

In the investigation to decide which courses the farmer should take 
two major questions are kept in view : (i) What is the comparative 
grassland cover formed after a period of years under each method of 
treating the country ? (2) What is the comparative cost per acre to 

secure that cover ? 

(1) Burning and Sowing down with suitable Grasses and Clovers. 

If the analyses set out in the accompanying Tables 2, 3, and 4 are 
considered it will be found that as a result of the seeding alone we have 
added from 60 up to 80 points of vegetation for every 100 points of 
the ground-surface examined ; in other words, we have covered about 
two-thirds of the countrJ^ Sowing down mixtures recommended in the 
preceding article (sec Journal for March last) one can rely on covering 
about two-thirds of the country by the expenditure of approximately 
£1 per acre burnt and sown. This is a very satisfactory improvement, 
and, study the analyses contained in Tables 2 to 5 how we will, 
we cannot find a greater improvement as far as cover is concerned for 
any per acre spent on the countr}^ in ary other way. In the case 
of analysis No. 5, Table 5, however, where there has been a good 50-point 
increase in the useful species by the expenditure of £1 per acre on 
manure, there is little to pick and choose between results. On old, weak 
turf like this one, still containing fair vestiges of the better species (see 
analysis No. 4, Table 5), £1 spent on top-dressing is quite an imme- 
diately profitable business. 

Considering the bare ground recorded in the analyses in Table 3, we 
find that in No. i for every 100 acres burnt and sown on the farm an 
aggregate of 15 acres is bare and 85 acres is producing feed. In the 
case of the areas burnt and not sown, and crushed and not sown (Nos. 2 
and 3 respectively), approximately only 60 out of every too acres are 
producing feed ; in other words, there are 25 acres more of bare ground 
on the unsown portions than on the sown portions, upon both of which, 
it must be remembered, £2 an acre has been spent in manurial top- 
dressing. In the case of the thrice top-dressed area (No. 4), crushed 
and not sown, 6 acres more per 100 are producing nothing than in the 
case of the burnt and sown area (No. i). Again, it will be seen that 
where three applications of manure were appUed there resulted only 
three-quarters the amount of cover and an increase of 18 points of 
weeds, compared with the burnt and sovm area ; while in the case of 
the two unsown but twice top-dressed areas (Nos. 2 and 3) these were 
producing at the time of analyses less than one-half the cover of the 
seeded plot, so far as the useful species are concerned, and from two 
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and a half to three times as much weed cover. As regards the cost of 
breaking in. Nos. i and 4 have had approximately the same amount 
per acre spent on them, but the latter has been under treatment a year 
longer. It might be said also for No. i area that the top-dressing of 
the fern and manuka prior to the burn was largely wasted, although 
one must admit that seed sown on areas top-dressed prior to the burning 
does seem to take more readily ; one would consider, however, that the 
manure applied after the burning and seeding would do more good. 

It will be noted from Table 4 that the main improvement in the old 
pasture turf (No. 3) by the spent on manure lies in the great develop- 
ment of the volunteer suckling-clover among the danthonia. Apart, 
then, from perhaps a general toning-up of the other species, this 35 
ix)ints of suckling-clover may be regarded as the immediate response 
due to the top-dressing. In the case of the sown area (No. i) in the 
same table the response to the top-dressing has largely been in the 
promotion of a splendid growth of white clover, together with a healthy 
stand of brown-top, crested dogstail, and some rye-grass and Lotus 
major, which combination, in my opinion, has a better feeding- value 
than the danthonia, Yorkshire fog, sweet vernal, and suckling-clover 
combination of the old pasture top-dressed. Certainly I would consider 
that any more money spent in further top-dressing either of these 


Table 2, — Analyses of Turfs formed by the Burning-off of Secondary Growth followed 
by Seeding, with and without Manurial Top-dressing. 

•\niounts given in table heads as spent on seed or manure are all per acre. 


No. I. No 2. No. 3 No. 4. 


No. 5. No. 6. 


Species reiorded. 


jMixtures i-6, Mixtures i~6,, 
I 1926, 9 1926, 9 

months old , months old , , 
£i on seed. ii on seed, I 
' on manure. 


Mixture 2, ‘ Mixture 2, 
1024, 3 years 1924, 3 years 
old . fiou , old , li on 
seed, seed, on 
no manure. manure. 


Mixtuie 7, .Mixture 2, 
1924, 3 years 1924, 3 >ears 
old , /,! on old ; /i on 
seed, 12 on '•eed, i2 on 
manure. manure. 


(Coxhead.) (Gill.) 


(Coxhead.) (Raughan.) 


(Coxhead.) (Barwuk.) 


Bare ground 

1 30 per cent. 

1 Points. 

15 per cent. 
Pomts. 

20 per cent 
Points 

10 per cent 
limits. 

9 per cent. 
Points 

J 0 per cent. 
' Pomts. 

Brov\n*top 

1 33 

36 

32 

55 

3 « 

! 48 

Crested dogstail 

20 

23 

12 

9 

12 

JO 

Ckicksfoot 

> 1 

3 

z 

X 

4 

I 

Perennial rye-grasi 

i 2 

5 

2 

3 

3 

2 

White clover 

! 3 

5 

4 

2 

1 

10 

Lotus major 

' 0 3 

03 

14 

37 

34 

6 

Lotus hispidus 

, z 

0-5 

2 

(1-2 

2 

0-4 

Danthonia pilosa . . 

1 

0-3 

H 

1 

0-5 

5 

Paspalum 

Trace 

I 

, t> 

4 

X 

Subterranean clover 

0'2 

O-S 


I 

4 

X 

Yarrow . . 

1 

I 

I 

0-2 

I 

1 

Poa pratensis 




1 

5 

4 

Chewings fescue . . 



2 

1 I 

0-5 


Red clover . | 





I 

I 

Suckling-clover . . 

4 

14 

b i 

’3 

4 

20 

Yorkshire fog 

4 

3 

6 

3 

3 

5 

Catsear . . 

3 1 

3 

11 1 

I 4 

10 

9 

Other weeds 

10 1 

lb 

5 i 

5 

II 

16 



Summary. 




Bare ground 

30 per cent. 
Points. 

15 per cent. 
Points. 1 

20 TOr cent. 
Points. 

10 per cent. 
Points. 

9 per cent. 
Pomts. 

6 per cent. 
Points. 

Useful species intro- 

62 1 

75 1 

80 

116 

lOI 

85 

duced by seeding 
Useful volunteers. . 

8 


12 

7 * 

' 16 

30 

Weeds . . 

13 

19 1 


9 

21 

1 25 

Total points . . 

*3 

III 

i 108 

1 

132 

138 

140 
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two turfs would be more profitably spent on keeping the sown portion 
going strongly. 

From a further study of these tables, if one compares the swards 
derived from the various methods employed, it is seen that a good 
range of species is secured from the burning and seeding, so that, what- 
ever the pasture management, one species or more is established to 
meet any change in the habitat that may arise. If top-dressing can 
be systematically carried out there are present on the sown country 
species that are capable of big response ; on the other hand, if top- 
dressing is not practicable, then the danthonia established as a result 
of the seeding is there to carry on after the fertility contained in the 
ash of the bum has become depleted. Compare, for example, the 
analysis No. i in Table 3 with Nos. 2, 3, and 4 In No. i, under top- 
dressing, all the better species are present in sufficient quantities to 
make really first-class pasture, whereas in Nos. 2, 3, and 4 the only 
species that has established itself in sufficient quantity to do much 
good is the white clover ; and with these plots it is a case of continual 
top-dressing, or rapid deterioration will again soon set in. In No. i, 
I^tus major, an important species to get going throughout secondarj^ 
growth, is well established, whereas there is none in the other three 
plots. Again, after eighteen months, 3 points of danthonia are recorded 


Table 3. — Analyses of Turfs formed by different Methods of breaking in Country. 
All plots except No, 5 situated m same paddock ; No. on similar type of country 


No, I. No. 2. No. 3 


No. 4 * I No. •}. 


Species, recorded. 


iBumt and sown Burnt 1925 ; ' Not burnt or 
1 1925, mixture 6; no seed sown ; sown, but 
13 cwt. slag prior same top- ' cruslied out ; 

to burn, and dressing as same top- 
1 3 cwt. after seed No. i , dressing as 

I sown ; {3 per iz per acre iNos. i and 2 ; £2 
acre spent. spent. 1 iier acre spent. 


Not burnt or 
sown, but 
crushed out ; ' 
top-dressed I 
three times with I 
|3 cwt. slag ; £3 
per acre spent. 


Burnt and sown 
1923, mixture 
4 ; no top- 
dressing ; 

£x per acre 
spent. 


Bare ground 

15 per cent. 
Points 

43 per cent. 

30 pet cent. 
Points. 

21 cent. 

Points. 

' 

20 iier cent. 


Points 

Points. 

Brow n-top 

22 


0-2 

1 

34 

Crested dogs tail 

II 



3 

9 

Cocksfoot . . 

5 

4 

3 

11 

0-4 

Perenmal rve-grass 

7 

I 



5 

White clover 

38 

17 

^9 

23 

7 

Lotus major 

n 




4 

Lotus hispidus 

0-4 





Paspalum . . 




2 

1 )anthonia pilosa 

1 


0*2 


20 

Subterranean clovi r 

0 2 





Yarrow’ 

I 

O’l 

OJ 

3 

2 

Suckling-clover 

0 

14 


8 

0-2 

Yorkshire fog 

1 

5 

4 

22 

1 

N.Z. rice-grass 

0 2 

2 

II 

2 


Catsear 

2 

' II 

■) 

10 

4 

Cudweed . . 

2 

2 

0 

I 


Hawkweed 

2 

b 

() 

5 

2 

Other weeds 

4 

6 


12 

ti 

Other grasses 

0-4 

I 

2 

0*2 1 


Other clovers 

I 

I 

0 4 

0*4 




Summary, 



Bare ground 

1 5 per cent. 
Points. 

43 per cent. 
Points. 

30 per cent. 
Points. 

21 per cent. 
Points. 

20 per cent. 
Points, 

Useful species intro- 

lOT 




84 

duced by seeding 
Useful volunteers 

8 

45 

42 

75 i 

I 

Weeds 

10 

22 

33 

28 , 

U 

Total points 

119 

67 

' 

75 

1 103 

99 


Note. — Analysi.s No. 5 done 22nd February, 1927 — three months later than Nos. J--4. 
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in the sown and manured plot, and on the sown and not-manured plot 
after twenty-three months 20 points of danthonia are recorded ; whereas 
in the other three plots not sown there is but a trace in one of them, 
and this after three to four years* crushing. The establishment of 
danthonia is the best guarantee against deterioration in any hill country 
that cannot be top-dressed, and may be considered as one of the major 
questions throughout the more difl&cult Taranaki back-country. Burn- 
ing and seeding of the bum does enable a fairly rapid establishment of 
this grass to take place. 

If we examine the analyses in Table 4, and compare No. i with 
No. 2, the evidence in favour of sowing is overwhelming. Both these 
plots have been top-dressed since the secondary growth was burnt off, 
and there are shown to be 83 points of useful vegetation on the burnt 
and sown portion, as against only 18 points of useful volimteers on the 
burnt and unsown portion. ' 

In dealing, then, with the first question — whetiier one should bum 
and sow — in my opinion the answer must be in the affirmative for the 
general run of the hill count^>^ Farmers starting to break in secondary- 
growth country should bum as late in autumn as possible, and sow 
immediately one or other of the seed mixtures recommended on page 
162 of the March Journal. Exceptions, where seeding after the bum 
is not advisable, are dealt with later in the present article. 


Table 4, — Analyses of Turfs formed by Burning, Seeding, and Top-dressing, compared 
with Burning and Tap-dressing without Seeding. 

All plots m same paddock, but No. 4 on a different aspect. 


Species recorded. 


Bare Kr<^>urid 

Brown* top 
Crested dogstail 
Cocksfoot 
Perennial rye-grass 
White clover 
Lotus majot 
Danthonia pilosa 
Suckling-clover 
Yorkshire fog 
Sweet vernal 
Hairgrass 
Catsear . . 
Cudweed 
Hawkweed 
Other weeds 
Other grasses 
Other clovers 


Bare ground 

Useful species introduced'by seedinu 
Useful volunteers 

Weeds 


No. I. 

Burnt and seed 
sown 1926, 
mixture 3 ; top- 
dressed 1926, 

3 cwt. slag, 

42 per acre 
spent. 

No. 2. 

Burnt but not 
seeded ; top- 
dressed as 
No. I ; 41 per 
acre ‘spent. 

No. 3. 

Old turf adja- 
cent to Nos. 
z and 2 : same 
top-dressing ; 
ii per acre 
spent. 

No. 4. 

Burnt but not 
sown, 1925 : 

3cwi.slag 1925 
3 cwt, basic 
super. 1926, 
£2 per aci*e 
spent. 

18 per cent. 

43 per cent 

14 per cent. 

26 per cent. 

iVints. 

Points. 

Points 

Points 

18 




14 




I 

2 



3 1 

i 

i 

' 1 


33 i 

i 

j 

I 

f i 

I I 

13 ; 


« 

' 3 

35 i 

26 

3 

1 1 

lO 

8 

4 j 

1 16 

10 1 

13 

' 1 

1 ' 

0-4 

8 

1 u 1 


17 

7 

I 

S 

2 

I 

3 

8 

I 

1 

4 

.S 

1 1 

15 

0*2 1 



2 

0*6 1 




Nummary, 




1 18 per cent. . 

I Point? 1 

13 i>er cent 
Points. 

j 14 pel cent. 

; Points. 

26 per cent. 
Points 

72 ' 


i 


1 I 

18 

1 

58 

1 _ .. , . J... 

48 

i 

47 

1 t 

; lot) 

Ob 

! 1-3 

105 


Total points . . 
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Table 5 . — Analyses showing the varying Responses by Manurial Top-dressing on 
Two different Classes of Old, Run-out Pastures. 



Danthonia dominant, following on 

Weak, Worn-out Pasture Remnant of 


Years of Crushing. 

the Old Sown Turf. 


No. a. 

No. a. 

No. 3. 

No, 4. 

No. 3. 

No. 6. 

Specie:} recorded. 

Before top- 
dressing. 

First year 
after top- 
dressing; 

£i per acre 
spent. 

Second year 
and after 
second top- 
dressing ; 

£2 per acre 
spent. 

Before top- 
dressing. 

First year 
after top- 
dressing ; 

£x per acre 
spent. 

Second year 
and after 
second top- 
dressing : 

£2 per acre 
spent. 

Bare ground 

aa per cent. 
Points. 

2 a per cent. 
Points. 

14 per cent. 
Points. 

ao per cent. 
Points. 

8 per cent. 
Points. 

6 per cent. 
Points. 

Cocksfoot 

3 

4 

3 

8 

5 

7 

Crested dogstail 

.. 




1 

I 

Perennial rye-grass 

0-3 



3 

3 

6 

White clover 



2 

3 

34 

58 

Suckling-clover . . 

I 

5 

23 

3 

23 

22 

Red clover 



0-3 


1 

X 

Lotus major 
Timothy 

•• 

•• 



0*3 

0*3 

1 

Poa pratensis 

2 

0-3 


3 

7 

5 

Danthonia pilosa 

47 

54 

49 

1 


0*3 

Yorkshire fog 

6 1 

8 

9 

9 

7 

13 

Sweet vernal 

*0 ! 

11 

14 

16 

30 

21 

Catsear 

16 1 


18 

27 

17 

i 

Rib-grass 

I 

I 

1 

a 

6 

9 

Cudweed 

I 


0*6 

6 

1 (> 

3 

Selfheal. . 

2 

.? i 

0-3 

8 

3 

2 

Other weecls 

\ 8 1 

7 

4 

5 

3 



Suptmary. 




Bare ground 

22 per cent. 
Points. i 

22 per cent. 
Points. 

14 per cent 
Points 

20 per cent. 
A>ints. 

8 per cent. 
Points. 

6 per cent. 
Points. 

Useful species 

59 

71 

86 

30 

8t 

115 

Weeds . . 

4? 1 

24 

41 

63 

57 

51 

Total points 

106 j 

95 

127 

93 

138 

166 


( 2 ) Burning and Sowing with suitable Grasses and Clovers, followed by 
Top-dressing with Artificial Manures. 

Burning and seeding alone involves the ability to crush. It is there- 
fore the practice of the larger landholder, who has at his disposal all 
the hoof-power that is required. The plan of the smaller holder, who 
cannot afford to crush so hard on account of the cattle losses, lies more 
in the promotion of a greater amount of more palatable feed on a given 
area, so that he can hold the necessary stock there to deal with re- 
appearing fcm, &c., without the forcing necessary on areas where feed 
is more scanty and less palatable. This brings up the second question, 
Should the country he top-dressed with artificial manures after burning 
and seeding ? 

The question of top-dressing the bum immediately following the 
seeding and subsequently is a very big one. There is so much country 
that is quite inaccessible to the top-dresser that to affirm the essentiality 
of all areas burnt and sown being also top-dressed must needs exclude 
the hope of many large areas ever being tackled. My firm conviction 
in regard to this regrassing work is thi-^^ . that if one can only keep 
secondary-growth country open to the nght by burning or by crushing 
for a period of from five to ten years, Danthonia pilosa, provided it 
is introduced early in the process, will grass that country, and the more 
rapidly danthonia can become established the quicker will the grassing 
of the country become. The initial burning of the secondary growth 
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and the sowing-down of the bum afford an initial opportunity for 
getting this grass established, and that opportunity should on no account 
be lost. 

Now, there are always on these famis closer and more accessible 
portions, and the question here is whether one should be satisfied with 
the danthonia turf or aim at a combination of better species. With a 
reasonable amount of top-dressing following the seeding one can rely on 
retaining a good turf of brown-top, crested dogstail, Lotus major, and 
white clover, with a small proportion of rye-grass, cocksfoot, and Poa 
pratensis ; and here is where top-dressing plays a part. The objective 
should be to top-dress after burning and seeding all of the easier and 
more accessible country, so as to maintain the sward of brown-top, 
crested dogstail, Lotus major, &c., and to get danthonia established by 
the cheapest and quickest method possible on the higher and more 
inaccessible and poorer parts of the farm. Suppose one does get dan- 
thonia dominant over the greater part of the farm, and then finds that 
one can extend the top-dressing, in my opinion it would be far better 
to spend money on top-dressing a danthonia-dominant sward, even 
though the immediate response might not be great, rather than spend 
the money on top-dressing weeds, bare ground, and secondary growth. 

It is rather difficult to decide from the analyses whether, if a farmer 
had, say, £50 to spend, it would be better to bum and sow, say, 50 acres 
of secondary-growth country’ and use* the money on seed alone, or to 
bum 25 acres and spend £25 on seed and £25 on manure. Comparing 
analyses Nos. i and 2, Table 2, one sees that for every 100 acres burnt 
and sown 15 acres more is covered by pasture on the top-dressed area, 
and taking into consideration all the vegetation there is an increase of 
approximately one-third. The species sown have increased by 12 points 
per 100, and the volunteer useful species have doubled, the increase 
being due to the greater growth of suckling-clover Then, again, it 
must be borne in mind that if one can make i acre produce what 
2 acres do normally one is more than doubling the net income from that 
area, for there is interest, rates, maintenance, costs, &c., to bt^ paid only 
on I acre instead of 2. Further, the effect of the top-dressing may well 
be expected to last for at least three years, so that if the increase of 
vegetation each year is anything like one-third increase over the 
un-topdressed portion, then the top-dressing must be regarded as l)eing 
a payable proposition. 

Further, if one compares the three-year-old turfs — Nos, 3, 4, and 5, 
Table 2 — it will be seen again that roughly there is an increase of one- 
third in the number of points recorded. In the one case the increase 
was largely in the species sown, and in the other mainly in the useful 
volunteers, suckling-clover contributing the greater part. This differ- 
ence in response by the different sjx^cies is largely due to the farm- 
management. Nos. 3, 4, and 5 have Ix'cn rotationally grazed, and 
never at any time have these areas been closely and continuously grazed 
for long periods. In the case of No. 6, close and continuous grazing 
has been carried on during the three years that these plots have be( n 
in existence. The varying response by certain species in particular is 
interesting under the two systems. Spelling for a period coupled with 
top-dressing stimulates greatly the development of Lotus major, which 
wlien allowed to get away rank suppresses greatly the white cIovct and 
the suckling-clover. The close grazing checks the Lotus-major develop- 
ment and encourages the development of white clover and suckling- 
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clover, provided top-dressing is being done. This is well seen in these 
analyses. The close and continuous gazing also increases more rapidly 
the development of danthonia. While deprecating generally close and 
continuous grazing, one has little objection to raise in the case of turf 
No. 6, for the 36 points of white clover, Lotus major, and suckling- 
clover make a very nicely balanced ration — better, one would think, 
than the more dominant Lotus major of the other plots. It is a point 
that needs careful study, and from these figures it would appear that 
it is better to control the Lotus-major development somewhat by heavier 
stocking, so that the white clover and the suckling-clover may not be 
smothered out by the rank growth of which Lotus major is capable 
when top-dressed. 

There is no doubt that these top-dressed plots are very good, and 
the low percentage of bare ground testifies to the splendid cover secured 
on them. If only it were practicable for all secondary growth to be 
burnt, seeded, and top-dressed the troubles connected with it would be 
largely at an end. 

As regards the small holder, 1 can see very little hope of his country 
being broken in except he overfences to an unprofitable degree — unless 
he top-dresses every acre burnt and sown. For the small holder top- 
dressing after burning and seeding means control of reappearing second- 
ary growth without the cattle losses that must inevitably follow forced 
crushing. With the larger holding, as before stated, the position is 
quite different. The holder can burn and sow in big blocks ; he can 
hold and crush in large paddocks ; and he can afford to produce less 
per acre and to wait longer for the necessary development of the hardier 
grasses that make for the ultimate cheaper working of the countr>^ 
I am not prepared to say that the small holder cannot make a good 
living off hill country, but his method of tackling the land must conform 
to fairly definite principles, whereas the large holder can take many 
more liberties with the country -provided always he has the necessary 
stock and equipment to manage a large holding. Large holdings in- 
efftciently equipped will, of course, deteriorate even more quickly than 
will the small holding. I have referred to this matter here because I 
believe it draws a very definite line between those areas that can only 
satisfactorily be brought back by burning, seeding, and manuring, as 
against those that may be brought back by seeding only followed by 
crushing, or even by crushing alone. 

(3) Burning and Sowing no Seed, trusting to a Satisfactory Volunteer 

Grass-growth. 

While recommending in general the sowing of all burns at the 
present time in the Taranaki back-country so as to introduce species 
suitable to that country, the final objective is to be able to bum off 
any secondary growth or crush it out and get a volunteer return grass- 
growth of suitable species, in order that ultimately very little more 
seed, if any, need be sown. The species most useful in this respect 
are Danthonia pilosa, brown-top, Lotus major, Poa pratensis, suckling- 
clover, Yorkshire fog, and, on the sunny aspects and warmer country, 
paspalum. Suckling-clover and Yorkshire fog are already sufficiently 
well established, and danthonia is now making headway, but its progress 
is slow. Brown -top, I^tus major, and paspalum are the three less 
common species. Once these species are well established among any 
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secondary growth or immediately adjacent to it, then the seed-bag can 
be withheld ; but until then every effort should be made to get one or 
other, or all, truly established on the area. Just which ones will ulti- 
mately persist depends largely on the farm-management, particularly in 
regard to top-dressing and stocking. 

With regard to this method of establishing on the country species 
that will volunteer to return once the shade of the secondary growth 
is removed by burning or crushing, the analysis shown for plot 4, 
Table 4, is interesting, and will serve to make clearer the ultimate 
aim. The hard-fem patches on which the analysis was made were 
burnt in 1925. They are situated on a hard sunny face where danthonia 
is dominant up to the edge of the hard-fem patch, and some danthonia 
was even persisting or lingering in the hard fern itself. These patches 
were burnt and not sown, so as to study the volunteer return growth. 
The danthonia recorded is largely from the original plants that were 
lingering in the hard-fem cover. With the letting-in of the light these 
plants almost immediately took on a stronger growth, and an examina- 
tion of the bare ground in December, 1926, showed numerous danthonia- 
seedlings e.stablished ; in fact, more young plants per acre were esta- 
blished as volunteers from seed shed than could have been secured from 
the artificial sowing of some 10 lb. or more per acre. With these patches 
now it is only a matter of keeping the turf open to the light by further 
burning or crushing and the country will be grassed. The amount of 
26 points of suckling-clover on this area is also volunteer growth, and 
is due almost entirely to the top-dressing. 

From the foregoing it will be seen that the answer to the third 
question, whether to burn and trust to a satisfactory volunteer grass- 
^owth, depends largely on whether there are any satisfactory plants 
lingering on the area that will respond as volunteers. 

In No. 2, Table 3, and in No. 2, Table 4, the analyses show a poor 
volunteer growth considering that these plots ha\e been top-dressed, 
and in both these instances I certainl}" would recommend that seeding 
should follow burns of such nature. In the case of plot 4, Table 4, the 
treatment mil ultimatel}" give a complete cover of volunteer danthonia ; 
but in this case, where top-dressing is being carried out, I would have 
advised the sowing of some seed of brown-top, crested dogstail, Lotus 
major, and white clover. Without top-dressing, however, when one sees 
danthonia as a dominant throughout the country, and where stunted sweet 
vernal and hair-grass come away as volunteers along with the danthonia 
after the burn, one must admit that to sow seed of any species on such 
country is decidedly wasteful unless top-dressing can be carried out. 
Here, again, to top-dress the poorer country first in the hope of getting 
something a httle better than danthonia is not good business while there 
are other areas on the farm that would better repay the money spent 
on top-dressing them. For example, fz spent in top-dressing on this 
turf (No. 4, Table 4) resulted only in an increase of some 27 points, 
most of which is suckling-clover. Compare also in this respect the 
responses secured from top-dressing the two areas shown in analyses 
Nos. 2 and 3 and 5 and 6, Table 5. Unquestionably the poorer and 
harder country gives the least re.sponse, both in the matter of seeding 
and of top-dressing ; and there is a line somewhere in soil-qualiti(‘s 
below which it does not pay to top-dress or to sow seed after secondary 
bums. In these cases hardy grasses like danthonia or ratstail, esta- 
blished by the cheapest fKJSsible means, should be the objective. 
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(4) Burning, and Topnlressing Volunteer Grass-growth with Artiflelal 

Manures. 

The only condition under which one would recommend the top- 
dressing of secondary-bum country without seeding is, as indicated in 
the heading, when there is a good volunteer growth of permanent grasses 
and clovers. Referring again, for example, to analysis No. 2, Table 4, 
where 3 cwt. of slag per acre has been applied, it will be seen that nearly 
half the area is bare ground from which there is no response, and of 
the remaining half two-thirds consists of weeds and one-third of second- 
rate grasses, mainly Yorkshire fog. Does this response justify the expendi- 
ture of £1 per acre in top-dressing ? In the case of No. 4, Table 4, 
there certainly is some justification for the top-dressing, although, as 
before stated, it is very doubtful if the money used for the top-dressing 
was well spent. 

Top-dressing aftei secondary burns, without seeding, is justified only 
when the volunteer growth consists of species that can respond. Brown- 
top, Lotus major, paspalum, and suckling-clover come well within this 
category, and I would unhesitatingly recommend the top-dressing of 
such volunteer growth. In the case, however, of danthonia, weak York- 
shire fog, stunted sweet vernal, hair-grass, and sparse suckling-clover, 
top-dressing is very problematical, to commence with at any rate, while 
the top-dressing of virtually no sole at all must be absolutely unsound. 
Top-dressing can only promote — it cannot create. 

It will therefore be seen that I advocate leaving the hardest and 
poorest country severely alone, as far as spending money directly on it 
is concerned, until such time as the better portions of the farm are 
producing their maximum Then, with money derived from the greater 
returns of the better country as a result of the top-dressing, a start may 
be made towards improving the poorer land. If top-dressing is found 
not to return a profit on the better portions of the farm it certainly will 
not do so on the poorest. 

(5) Crushing Secondary Growth with Cattle and trusting to a Satisfactory 

Volunteer Grass-growth. 

Is it advisable to crush with cattle and trust to a satisfactory volun- 
teer grass-growth ? At the present time — ^in the Taranaki back-countiy^ 
at least — crushing with cattle leads to hard fern. Most of the country 
now in bracken, manuka, &c., has been more or less through the hard- 
fem stage, and throughout such country there still linger remnants of 
this troublesome growth. Hard fern lingers in just the same way as 
does danthonia, brown-top, Lotus majoi, or paspalum, and as soon as 
the shade of the tallei secondary growth is removed by the slashhook 
or by the crushing of cattle hard fern at once becomes strong and 
vigorous again ; and, owing to the fact that there is little or no com- 
petition from any turf sown, its spread over the bared ground is very 
rapid. I have seen areas bared of secondary growth almost completely 
covered with hard fern within three years of being crushed out. The 
rhizome of these hard-fern remnants are right on the ground-surface, 
and a hot fire which can be secured before any crushing has been done 
kills these old plants outright. Although there is still sporeling infection 
to contend with after the burn, yet, provided grass-seed is sown, quite 
a good sward may be formed before these plants develop to any size. 
Hard fern is an exceptional!}^ good example of an undesirable volunteer, 
and it is induced very largely by crushing. 
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Where one has the hoof-power to crush rapidly the hard-fern rem- 
nants may be largely destroyed, but when crushed slowly, little by 
little, there is nothing surer than a hard - fern association making a 
reappearance. 

The crushing of bracken on country where hard fern does not make 
its appearance — usually country with under 60 in. of rainfall — or on 
poor, light country, is an entirely different matter. Thousands of acres 
of bracken-fem country have been converted into danthonia country 
or brown-top country by the mere crushing with cattle. It can be 
equally well said that thousands of acres of similar secondary growth 
have been also convcited to danthonia 01 brown-top by the repeated 
buming-olf of the bracken without a hoof of cattle being employed 

Successful crushing with cattle without recourse to burning or seed- 
ing is, as before mentioned, confined almost entirely to the large holding 
where the loss of a few hundred head of cattle is regarded as the price 
paid to clean the country. The small holder also often attempts to 
crush, and over the easier portions of the farm this may be fairly 
successful ; but when it comes to really forcing the cattle on to the 
more difficult portions the small man either has not the necessary 
number of cattle or he cannot bear the financial losses that occur as 
soon as cattle are really forced. 

Fencing into small paddocks, of course, enables the small holder to 
crush, but at the present time we know very little of the economics of 
fencing hill country into paddocks sufficiently small for this purpose. 
No doubt the adherents of the crushing school have plenty of backing 
from theii successes in the past, but in many cases I firmly believe that 
had the country been burnt and sown prior to the crushing there would 
have been considerably less loss in cattle and a better mixed-pasture 
sward would have resulted. 

Even when areas are burnt and sown, crushing to some extent is 
still necessary, and the ability to crush 01 to hold the country is the 
deciding factor between success and failure. A dense return of second- 
ary growth will kill all pasture species sown, particularly if it comes 
back before these get well established. Here, again, the large holder 
with his hundreds of cattle has the problem as it were in the hollow of 
his hand. Not so the small holder, to whom the loss of one cattle-beast 
may be regarded as a misfortune. The power to crush and to crush 
at the light moment is indispensable for the economic breaking-in of 
secondary-growth country'. 

If the present discussion seems to give hope for the successful 
regrassing of most of the hill country of the type here dealt with, I must 
nevertheless stress the futility of spending any money on sowing 
burns unless the farmer is confident that he has the necessary power, 
either in the form of cattle for crushing, or in the form of manures for 
stimulating increased feed with which to maintain more stock per acre 
on the slopes burnt and" sown. Many a good effort will end in nought 
unless this pro\Hision is made beforehand. The same applies also in the 
mattei of fencing. 

One of the great disadvantages of crushing without .sowing is that 
it does not allow of control or selection of the pasture species. It is all 
a matter of chance, and, until danthonia comes in, bare ground, weeds, 
and inferior grasses are usually dominant. Yorkshire fog, sweet vernal, 
catsear, hawkweed, and cudweed are usually the first fruits of crushing. 
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Clovers appear in quantities only if the soil is fertile or if top-dressing 
is being carried out. If there was a certain amount of danthonia 
lingering in the secondary growth before crushing, this volunteeis fresh 
growth, the plants by reseeding and vegetative spread gradually thicken 
up the turt, and in from six to ten years danthonia becomes almost 
universally dominant, bearing out that if only light can be admitted to 
the ground-surface this grass will ultimately come in and take charge. 

From six to ten years, however, is a long time to wait, and during this 
period crushing has to be faithfully carriSi on, whereas in the case of 
burning and sowing and manuring the same number of stock can be 
maintained on the area sown without so much forcing and without the 
subsequent losses by death. This is where burning and sowing and 
subsequent top-dressing may be regarded as all to the benefit of the 
small holder. He can do his work better, he can get immediate return, 
and can control secondary growth by providing enough feed to keep a 
sufficiency of stock working without undue forcing. 

Again, in a wet climate like that of the Taranaki back-countr5^ 
unless some danthonia is sown or otherwise introduced, it may be con- 
siderably over ten years before a good danthonia sward is formed, and 
one naturally asks what is going to cover the ground in the meantime. 
This can be very largely answered by referring to analyses shown in 
Table 3. In the case of No. 3, had this area not been top-dressed the 
white clover and suckling-clover most certainly would have been absent, 
which would have left some 21 per 100 points examined of useful vege- 
tation, consisting of New Zealand rice-grass and Yorkshire fog. Dan- 
thonia is just making its appearance, and it will be a matter of from 
six to ten years' work crushing this area before the sward of danthonia 
and rice-grass ultimately takes charge. In the case of plot 4, which 
has been crushed for four years, if one takes out the clover, the increase 
of which is entirely due to the top-dressing, there remains some 44 
points of useful volunteers, mainly Yorkshire fog (22 points) and cocks- 
foot (ii points), most of this latter increase and a good deal also of 
that of the Yorkshire fog being due to the top-dressing. 

In cases where there are obviously good species lingering among the 
secondary growth, particularly cocksfoot, then crushing undoubtecSy is 
preferable to burning ; and where such species as brown - top, Lotus 
major, paspalum, and danthonia are obviously well scattered through- 
out the secondary growth it matters not whether the area is crushed 
out or burned, for any of these will carry a fire well, whereas cocksfoot 
does not do so. 

Another point in crushing as compared with burning is that such 
growth as manuka is more effectively dealt with by burning. On plots 
3 and 4, Table 3, quite a large amount of manuka was making its 
appearance, both from plants that were too small to cut at time of 
clearing and from the base of the smaller cut bushes. In plots i and 2, 
that were burnt, no living manuka is present. At the time of my last 
visit pulling of this reappearing manuka had commenced on the unburnt 
but crushed plots, which would soon put another £i per acre on to the 
breaking-in cost. What has been said in the foregoing remarks re- 
garding burning versj^s crashing holds good only while the destruction 
of secondary growth remains the main objective. Once the grass sward 
is formed any roughage in this should be cleaned up by cattle in 
preference to burning it off. 
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(6) Crushing followed by Top-dressing. 

Referring again to the analyses 3 and 4, Table 3, some idea can be 
obtained of the effect of top-dressing after crushing on this particular 
class of country. In these plots, if one puts down the clover increase 
as the immediate effect of the top-dressing, it is found that by the 
expenditure of approximately 0 . and £3 per acre respectively the vege- 
tation on these plots has been increased by 21 points in the first case 
and 31 points in the second. No doubt in the second case also the 
II points of cocksfoot and a certain increase in the Yorkshire fog have 
been largely due to the top-dressing. These are the bare facts, and, 
although the piece of ground on which these trials were conducted 
happens to be some of the poorest in the district, the results do not 
justify confidence in the top-dressing of any dense .secondary-growth 
country in conjunction with crushing. After all, is it reasonable to 
spend valuable time and money top-dressing virtually bare ground and 
inferior vegetation in the hope that one day some more useful plants 
will ultimately put in their appearance ? Where there exists within 
the secondary growth a sufficiency of suitable grasses and clovers that 
are capable of responding immediately to the top-dressing, then, of 
course, one may look forward confidently to a payable return from top- 
dressing in conjunction with crushing. But in deaUng with dense 
secondary growth, if one is in a position to manure, my firm conviction 
is that such growth, wherever it is dense enough to carrj^ a fire, should 
be burnt and sown prior to the manuring. 

There is no doubt that top-dressing is a vital factor in production — 
perhaps the greatest single factor in production at the present time ; 
but, owing to its varying responses when applied to various classes of 
soil, care must be exercised to ensure that the money is spent to the 
very best advantage. “ Top-dress the best country first is an axiom 
for all top-dressers. The truth of this axiom may be seen from an 
examination of the analyses given in Table 5. These are made on two 
areas that have been top-dressed twice, using 3 cwt. basic slag per acre 
each time. Analyses i, 2, and 3 are on a danthonia-dominant sward 
which has been derived largely by constant crushing during the early 
years of the breaking-in of this country . Analyses 4, 5, and 6 are 
taken on a weak, worn-out pasture remnant of the old sown turf, but 
where apparently depletion of fertility had not gone so fai as in the 
case of the danthonia-dominant sward ; this state is indicated by the 
percentage of the better elements showing in the pasture, as seen in 
analysis No. 4, done prior to the first application of manure. On tjach 
of these two areas approximately £2 jjer acre has been sptmt, and if 
one takes the clover increase as lepresenting the major response of the 
top-dressing it will be seen that in the one case this has increased by 
2*4 points in two years, and in the other case the increase has been 
76 points, or approximately a response three times greater. In the one 
case it took two applications to get 23 points of suckling-clover, and in 
the other only one application to get the same response. In the case 
of white clover it would appear that two applications of manure on the 
danthonia-dominant area were required to biing this up to the stale of 
the second area before any manure was applied. The two applications 
on the second area increased the white clover by 55 points. As far as 
the other constituents of the sward are concerned, apart from a general 
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toning-up reflected in the much greater palatability of the pasture, there 
seems to have been little change up to the present. Just what effect 
this vigorous growth will have on the other species is a matter for 
further study. 

(7) Crushing followed by Seeding. 

Does it pay to spend money on seed in the effort to thicken up weak, 
old turfs ? The thickening-up of weak turfs — that are so characteristic 
of country newly crushed out of secondary growth, and of old worn-out 
pastures where unsuitable species have been .sown — by the surface- 
sowing of more seed of grasses and clovers has been tested fairly exten- 
.sively at Whangamomona, and almost without exception it can be said 
that the sowings have been an utter failure. In my opinion no money 
should ever be spent in surface-sowing on weak turf — at any rate not 
by the impecunious who need rapid return for money expended — unless 
the surface can be stirred to some extent and liberally top-dressed with 
artificial manure. 

One application of manure on the general run of hill-countiy turf is 
of little value in aiding establishment, and by the time two or three 
applications have been made the growth of suckling-clover and other 
such plants has so increased as to cover the ground, which again adds 
to the difficulty of any other seed establishing itself. 

On any area of weak turf sown one can find odd plants of paspalum, 
crested dogstail, subterranean clover, brown-top, rye-grass, and dan- 
thonia ; but the general effect of these, for the first three years at least, 
in thickening up the tuif is virtually nil, and the practice must be 
considered uneconomical. In examining the turfs in a general way one 
would say that crested dogstail was about the best establisher in weak, 
open ones, but, as will be seen from the analyses given in Table 6, very 
little added cover has been secured from a very heavy experimental 
sowing of this seed. 

Tabfe 6.- -Showing attempted Introduction of Crested Dogstail mto a Weak Turf by 

Surface-sowing of Seed. 

Crested dogstail sown 1926 at the rate of 20 lb of seed per acre. Analyses made four months after 

seeding. 


Species recorded. 


Plot X. 

! Not top-dressed at 
I Time of .Seeding. 


Plot 2. 

Top-dressed with 
I cwt. S -per. at 
Time of Seeding. 


Bare ground 


13 per cent. 


19 per cent. 


Crested dogstail 
Brown-top 
Cocksfoot 
Danthonia pilosa 
Yorkshire fog . . 
Perennial rye-grass 
Catsear 
Poa pratensis 
Piripiri 
Hawkweed 
Other grasses 
Suckling-clover 
Other weeds 


0*4 points 
iQ 

18 
13 

19 

6 

4 

7 

7 

I ,1 

0*4 .. 

10 


7 points 
18 

20 

21 


7 

6 

7 

I 

5 

o 

o 

ti 
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This is a record of establishment only, and it will be seen that on 
the old turf crested dogstail has completely failed. In one-, two-, and 
three-year-old surface-sowings of weak turfs there has been virtually no 
improvement effected. For the time being, at any rate, no money 
should be spent on seed for the thickening-up of weak, worn-out turfs, 
nor for turfs formed after the crushing-out of secondary growth. The 
one golden opportunity of getting a good sward established satisfactoril}/ 
lies in the ash of the burn. 

(8) Top-dressing without Burning or Seeding. 

It is claimed that such top - dressing renders what feed there is 
within or immediately surrounding the secondary giowth so much more 
plentiful and palatable that stock are drawn on to the top - dressed 
portions and held there in sufficient numbers to control the secondary 
growth without recourse to the force that is implied and applied in the 
crush method. 

Where then* is weak sc^condary growth with a fair »a mount of grass 
persisting among it, and where it is impossible to get a fire to travel 
through the growth, then the application of manurial top-dressing may 
be perfectly sound ; but to top - dress any sort of dense secondary 
growth is, in my opinion. abs(»lutely futile and an economic waste. 
Particularly is this trut‘ of dense bracken fern, hard fern, or manuka, 
and othei scrub that has been felled and not burnt. Top - dressing 
grasst^d poitions between masses of this growth m'dy be perfectly sound, 
but to give the secondary-growth patches a double dose, as is so often 
done, is, in my opinion, foolish. In this experimental work 1 have 
studied patches of hard fern, etc., that have had two and three appli- 
cations of manure, and by no stretch of imagination could one say that 
from £2 to £3 an acre improvement had been effected. Grassed patches 
between clumps of secondary growth were certainly showing a marked 
improvement from the top-dressing, but not so the hard fern and other 
secondary growth itself. It must be remembered that in top-dressing 
one is spending hard cash, and to throw that away indiscriminately is 
economic .suicide. If a farmer is in a position to top-dress a paddock 
he should first burn and sow these clumps of secondary growth, and 
then every pound of manure applied will have some useful vegetation 
to f(*ed. 

Conclusion. 

I have here endeavoured to outline and to show by carefully made 
analyses the general trend of the development of this experimental work 
and some tentative conclusions regarding it. The measuring of results 
of expeiimental sowings, top-dressing trials, Szc., and the weighing-up 
of all the factors operative in the developmental phases connected with 
the regrassing of the deteriorated country must necessarily take time. 
I feel confident, however, that by carefully recording, year by year, 
each step in that development- -be it retrograde or forward- -ultimately 
it will be lack of application rather than lack of knowledge if the 
country is not successfully and economical^ grassed. 

My thanks are due to the Director of the Fields Division, Mr. A. H. 
Cockayne, for guidance in this work generally. Credit in connection 
with the botanical point analy.ses accompan 3 fing this article is freely 
given to my assistant, Mr. E. A. Madden. 
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THE BLACKBERRY PEST. 


E. F. Northcroft, M.Sc., Biological Laboratory, Wellington. 

I. BIOLOGY OF THE PLANT, 

Blackberry is a member of the family Rosaceae, which includes one 
hundred genera and two thousand species, to which belong most of our 
fruits of economic importance. Blackberry itself belongs to the genus 
Ruhus, a cosmopolitan genus comprising two hundred and twenty-five 
species, occurring most abundantly in the North Temperate Zone, In 
the British Isles alone there are over forty species and varieties of this 
genus ; New Zealand has only four native species and three varieties, 
making a total of seven. Belonging to the same genus and closely 
allied to blackberry are loganbeiry, raspberry, &c. 



FIG. I. RUBUS FRUTICOSUS T.INN. 


[Pha^o by H. Drake 


INTRODUCED SPECIES. 

Into New Zealand there have been introduced two main types of 
blackberry — namely, Rubus jruticosus Linn, and Rubus laciniatus Willd. 
The first (Figs, i and 2) is a very variable plant, and is found growing 
abundantly in many parts of New Zealand, having been originally 
introduced by the early missionaries. The second (Fig. 3) is not nearly 
so widespread ; it is most abundant in the Wellington and Wairarapa 
districts, though also occurring in Manawatu and Taranaki, and to a 
less extent in Auckland and Poverty Bay ; but nowhere is it as 
abundant as R, jruticosus. 

The size and the extent of the bushes vary very considerably in 
different districts throughout New Zealand, and in different situations 
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FIG. 3. RUBUS LACINIATUS WILLD. 

[PAo/os by L. F. Sortlicro^i 


27— Af. Joamal. 






37 « 


N.Z. JOURNAL OF AGRICULTURE. 


JUNE 20, 1927. 


in the same district. Even on the same hillside local variations very 
considerable in extent occur. One large bush, unfortunately, is not the 
result of growth from a single crown which becomes larger the older 
the bush becomes ; it is made up of several large crowns and very 
many small ones, together with numerous rooted stems. This condition, 
besides more than doubling the labour required to clear the land by 
the usual method of cutting the plant, makes the problem of treatment 
in any experimental work towards eradication or control far more 
difficult. (Fig, 4.) 

MEANS OF DISTRIBUTION. 

Flowers are produced terminally on the long main shoots, or on the 
short lateral shoots, in very great abundance. Flowering takes place 
towards the end of November or the beginning of December, the fruit 
being ripe about the beginning of March ; but these times vary con- 
siderably each year in different localities. The several means of 
distribution of the plant are as follows 

(X) Seed, 

The edibility of the fruit is the main cause of the great and wide 
spread of the weed throughout the country. The fresh seed (Fig. 5) 
does not germinate readily, but it has much greater powers of 
germination after being acted upon by the gastric juices. Birds are 
the principal agents in this case, though it is very noticeable how 
abundant the plant has become round old camps ar.d along roadsides 
where gangs of roadmen have been employed. However, there is no 
doubt that birds are responsible for the spread of the weed in the hill 
country of New Zealand, and also for its frequent appearance immediately 
after a good bush-fire. It is quite a usual thing to find a number of 
young plants growing in the tops of old stumps, or even high up in the 
fork of a tree, where there is any decaying matter. Birds must have 
deposited the seed in such situations. Also there is no doubt that the 
frequent occurrence of blackberry-bushes along so many of our fence- 
lines while the land on either side is clear is due to carriage by birds. 

(2) Rooting-stems. 

Another method of spread is by means of rooting-sterns, which are 
produced by the parent bush. Towards the end of summer many of 
the long vines which were produced in the spring commence to grow 
downwards, becoming greatly elongated. Tracing these stems from the 
bush towards the growing point it is seen that there is a very 
noticeable reduction in size and change in form of the leaves, which 
gradually become more and more reduced until ultimately they become 
represented by scales. Morphologically these stems represent greatly 
elongated growing-regions. Other long shoots, which commence their 
development in the late summer, come from the centre of the bush and 
grow out along the ground. These in appearance are exactly the same 
as those already described. The ends of these shoots either lie closely 
appressed to the surface of the ground, or, where the soil is soft and 
damp, they penetrate to a very slight extent. On touching the soil the 
tip swells slightly, and strong rootlets, which soon fix the end firmly in 
the soil, are developed in great numbers. For some time there is no 
appearance of any shoot, but the great development of root takes place 
just a short distance back from the growing point. 
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KIG, 4 . TYPICAL BLACKBERRY-BUSH IN INFESTED COUNTRY. 

'Photo by E. F \oithcroft. 



FIG. 5 . SEEDS OF BIACKBERRY (RUBUS FRUTICOSUS). X 20. 

[Photo bv H. Drakt 
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FIG. 6. ROOTING-STEM <'F BLACKBERRY. WITH TERMINAL (ON RK;HT) COMMENCING 

TO ELONGATE. 



FIG. 7. ROOTING-STEM OF RUBUS LACINIATUS (AT FOOT OF PHOTO). 
Also shows gradual reduction of leaves to scales as stem elongates. 

’ [Pkoios by E. F. Northcroft. 
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FIG. 8. ROOTING-REGION OF RUHUS LACINIATUS. ENLARGED. 

[Photo hv h. F SorthcToft 


Fig. 6 .shows a specimen of Rubus Jruticosus with the .shoot just 
beginning to elongate. Figs. 7 and 8 show the same condition in R, 
laciniatus, but here the shoot has not commenced to grow out (Fig. 8), 
while the reduction of the leaves to scales is clearly .seen in Fig. 7. 
WTien the end has become firmly established the tip continues its 
growth, and a strong shoot is soon developed (Fig. 9). In most cases 
shoots of this type are abundant round all the bushes, and in this way 
it is very easj’ to explain the rapid spread of the weed on a place where 
only a few plants had originally established themselves. I have fre- 
quently measured runners of this type growing in many cases up to 
20 ft. long in a single sea,son. Lateral branches of the .same form as 
the parent frequently develop from the leaf-axils of these rooting-stems, 
and each of these branchlets may become rooted in the manner 
described ; hence in a very short time the bush becomes surrounded 
by a tangled ma.ss of firmly rooted runners. Fig. 10 shows the end 
shoots of a single runner of R. jruticosus where all the tips had 
commenced to penetrate the soil preparatory to the development of 
the adventitious roots. 

(3) Cuttings, 

Besides the spread of blackberry by seeds and rooting-stems there 
is the agency of man by cuttings. Throughout the' countr}" there are 
many creeks and rivers with their bank.s covered b>’ a dense mass of 
blackberry. By law the weed has to be cleared once a and 

where the banks are not too steep the usual method is to cut down the 
growth. The cut material is as a rule left, and a great many pieces are 
allowed to fall or are pushed into the water. Generally no burning is 
done, but the debris is left for floods to w’^ash aw^ay and so clear the upper 
parts of the watercourse. The result is that large numbers of cuttings 
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FIG, 10. ROOTING MAIN SHOOT AND LATERALS OF RUBUS FRUTICOSUS. 

{PAo/os hv E, F* Northcroft. 
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are spread along the banks from the original bushes to the sea, and 
frequently over the flats is found a crop of young blackberry-cuttings 
after the flood - waters have receded. These cuttings strike with 
great readiness, and thus in a very short space of time large areas of 
flat land and many shallow shingly river-beds are badly infested. These 
river-bed blackberry-plants are in their turn left to flourish and produce 
an abundance of seed for the birds to scatter. 

CROWN AND ROOTS. 

The vines of the blackberry spring from a crown (Fig. 11), which 
in old bushes very often becomes as much as 6 in. in diameter. From 
below are given off numerous large, long, stout roots, which travel in 
all directions and for very great distances. I have traced a number 



FIG. 11. BLACKBERRY CROWN, 4 IN. IN DIAMETER 

^Photo b\’ h F Northcroft. 


out ; the longest, which did not go more than 3 ft. deep, was traced 
for a distance of 34 ft., and where it broke off was J in. in diameter. 
Generally, however, the main root descends vertically from the crown, 
penetrating to a great depth, and it is only the secondary roots which 
seem to travel more or less horizontally ; but the general habit of even 
these secondary roots is to travel horizontally for a few’ feet and then 
descend to great depths. 

Fig. 12 shows another crown of Kubus Jruticosus, this being 4 in. in 
diameter. The main root of this crowm i traced to a depth of between 
5 ft. and 6 ft., and it was not until it had reached a depth of about 
2 ft. that laterals of any size were given off. Frequently lateral roots 
after penetrating vertically for a foot or two grow horizontally for a 
time, and stems are ofteji produced from these. Fig. 13 illustrates 
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FIG. 12 . SMALL CROWN AND MAIN ROOT OF RUBUS FRUTICOSUS. 

[Photo by H. Drake. 

Note. — This pbolo should be viewed vertically from the right »hand side. 



FIG. 13. ROOT OF RUBUS FRUTICOSUS GIVING RISE TO TWO AERIAL SHOOTS. 

[Photo by E. F. Nortkcroft. 

a case where two shoots were produced from a lateral root. This 
root had penetrated to a depth of 15 in., then, running horizontally, 
had come closer to the surface, and when 6 in. deep the shoots had 
developed. On following this root farther it was found to take a much 
more vertical course. Fig. 14 shows a shoot developed from a secondary 
root 18 in. below the surface. 

The roots have very great vitality, and can remain dormant for long 
periods if conditions are not favourable for the production of aerial 
shoots. If the tops are cut, down to the crown, or even burnt, it is 
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only a matter of a very few weeks before shoots are appearing from 
the crown (Fig. ii). If the crown is carefully cut off, then shoots soon 
develop from just below it, or even all along the main axis right down 
to a depth of 15 in. (Figs. 15 and 16). A root cut back to a depth of 
18 in. and showing a strong develop- 
ment of shoots is seen in Fig. 17, 
and there is every reason to believe 
that shoots would develop at even 
greater depths than this. A root 
which through river erosion, slips, or 
other cau.ses becomes exposed, im- 
mediately throws out numerous green 
leafy shoots in great abundance all 
along the exposed portion. I have 
often seen roots exposed on a cutting 
and for a distance of 20 ft. from 
the crowns becoming covered with 
leafy shoots. 

SEEDLINGS. 

The seedlings of Rubus lactniatus 
and R. Jruticosus are quite distinct 
from the time of the appearance of 
the first leaf. Young plants of the 
former are shown in Fig. 18, and one 
of the latter in Fig, iq. Both species 
take a long time to germinate and 
then to establish themselves. The 
seeds may lie in the soil a year or 
fifteen months before they show any 
visible signs of life. As .soon as they 
germinate they veiy^ quickly reach 
the stage shown in Figs. 18 and 19. 

Then they remain apparently station- 
ary for a very long time, during 
which an abundance of root is pro- 
duced. I have found in many cases 
the length of the root of the seedling 
to exceed that of the aerial part by 
about ten times. One seedling had an aerial part 6 in. high, while 
the root had travelled vertically down for a distance of 3 ft. 4 in. 

GERMINATION. 

As indicated, the powers of geimination of blackberry - seed are 
surprisingly poor. Experiments have been carried out with — (i) Fully 
developed seeds from green fruit ; (2) seeds from ripe fruit ; (3) badly 
charred seeds collected after the land had been swept by fire ; (4) .slightly 
charred seeds from the same burnt area ; (5) seeds passed through 
birds ; (6) seeds from blackberry and apple jam. 

In these germination expiuimeiits several thousand seeds were tested 
in germinators — using fully formed seeds from green fruit, seeds 



FIG. 14. SHOOT (r/) DEVELOPED FROM 
A SECO.N'DARY ROOT OF RUBUS 
FRUTICOSUS iS IN BELOW THE 
SURF.\CE. 

rhnfo by E. F, XorfJuroU 
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•T-DEVELOPMENT ON RUBUS FIG. 1 6. SHOOTS DEVELOPING ON RUBUS FIG. I7. SHOOTS OF RUBUS FRUTICOSUS 

DOWN TO A DEPTH OF 1 5 IN. FRUTICOSUS JUST BELOW THF CROWN, DEVELOPING FROM THE ROOtJ JaFTER 

CROWN HAD BEEN COM- WHICH HAD BEEN CUT OFF. CROWN AND ROOT HAD BEEN REMOVED 

[OVED. TO A DEPTH OF 18 IN. 

[PIk^os by E. F, Nortkcrofl 



JUNE 20 , 1927. 


N.Z. JOURNAL OF AGRICULTURE. 


387 


from ripe fruit, and seeds from the various jams — without any sign 
of germination. In a greenhouse the six sets of seeds enumerated in 
the last paragraph were sown in ordinary garden soil, and germi- 
nations took place only in the case of — (i) Fully formed seeds from 



FIG. 18. SEEDLINGS OF RUBUS LACINIATUS. 

I Photo by /i. h\ Northcroft. 


green fruit ; (2) seeds from ripe fruit ; and {5) seeds passed through 
birds. In the two first cases thirteen months passed before there was 
any sign of germination, and at the end of two years (i) had sho\\m 
only 4-1 per cent, germination and (2) only 7*3 per cent. In the case 
of (5), berries of Ruhus jruticosus and R, laciniatus were fed to fowls, 
and there was no sign of germination till fourteen months. From R, 
Jruticosus the percentage germination was 167, and from R. laciniatus 
28*1. 
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FIG. 19. SEEDLING OF RUBUS FRUTICOSUS. 

[Photo bv K. F, Northiroft. 

In the case of (6), seeds were used from various brands of bought 
jam, and also from home-made jam ; but in two years there was no 
sign of any germination. A year ago a further series of jams containing 
blackberry were procured and tested, but without result. This fact is 
interesting as well as instructive, as it has been several times emphatic- 
ally declared that seeds from commercial jam will germinate. 

(To be continued.) 


WOOL - IMPROVEMENT. 

At the meeting of the Board of Agriculture held last month the President reported 
that he had received a number of replies to a circular memorandum on the 
question of wool-deterioration, but that sufficient information was not yet 
available to warrant the Board issuing a report on the subject. A number of 
samples of wool were submitted and examined by members, and the matter was 
discussed at some length. It was decided that further steps should be taken to 
educate farmers in the best methods of wool-growing and in the selection of their 
breeding-sheep. To this end the Board considered that the Council of the New 
Zealand College of Agriculture should appoint a lecturer on the subject and make 
wool a sj>ecial feature in the training of students attending the college, and that 
in the meantime the valuable educational work now in the hands of the Depart- 
ment of Agriculture and Mr. W. Perry should be continued and extended as far as 
circumstances would permit. 


Noxious-weeds Order . — The Upper Hutt Borough Council has declared broom, 
fennel, foxglove, gorse, lupin, ox-eye daisy, pennyroyal, periwinkle, St. John's 
wort, tauhinu, tutsan, and goat's-rue to be noxious weeds within that l^rough. 
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LIMING OF PASTURES. 

INITIAL RESULTS OF EXPERIMENTS IN AUCKLAND. 

T. H. Patterson, H.D.A., Instructor in Agriculture, and J. W. Woodcock, N.D.A., 
Assistant Instructor m Agriculture, Auckland. 

Liming is a very old-established practice in British farming, and, as 
was only to be expected, considerable attention has been given to it in 
New Zealand. The application of lime to the .soil on New Zealand 
farms, however, is not so widely practised. 

In certain districts in the Auckland Province liming pastures and 
soil for cropping is regarded as a valuable aid in maintaining fertility, 
and lime is used almost wholly in the form of ground limestone rock, 
which contains about 90 per cent, of calcium carbonate, its price ranging 
from about i8s. to 20s. per ton. Where cartage from the railway-station 
or the shipping-point is not more than about ten miles, lime is regarded 
by those who use it as an economic soil-improver. How far this opinion 
is based on sound foundations is difficult to judge. It seems opportune 
at this juncture, therefore, to examine some of the probable reasons why 
liming is practised in some districts, but, generally speaking, is rather 
neglected. 

Farmers who do not lime say that it does not pay. Farmers who 
practise the liming of pastures contend that the colour of the grass is 
better and clover more abundant ; that stock like the pasture better, 
and that the health of the animals is improved. Liming increases the 
\'alue of superphosphate : there is a good deal of evidence in support 
of this. Those, on the other hand, who do not favour lime say that 
they see no improvement, or, if improvement is admitted, that the same 
amount of money spent in additional fertilizer dressings (usually phos- 
phatic) pays better. In the case of leguminous crops such as lucerne, 
peas, ike., fanners generally admit that it pays to lime. 

BRIEF GENERAL REVIEW. 

The beneficial practice of liming in British agriculture has been widely 
known in New Zealand, and doubtless has had a far-reaching influence. 
The success of liming at Edendalc, in Southland, where it was first 
practised on a considerable scale in 1890, drew attention to its un- 
doubted value on Southland soils, and compelled farmers in other parts 
of New Zealand to consider lime and its use. 

Liming experiments conducted by the Department of Agriculture in 
New 2 ^aland, and recorded in this Journal since 1911, show divergent 
results. At Ruakura P'arm of Instruction (June, iQii) oats on light 
partially drained peat swamp gave no favourable response to amounts 
of ground limestone ranging from 5 cwt. to i ton per acre ; oats, 
however, cannot be regarded as a good indicator crop for testing lime. 
A catch-crop of peas, oats, and barley followed, with luxuriant growth 
declining with reduction in the quantity of lime applied. 

McTaggart reported tests on pasture on the foothills and the plains 
of Canterbury, with dressings of J ton and i ton of burnt lime per 
acre and double those rates of ground limestone, during 1915 16. On 
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visual evidence good results were recorded on the limed areas, though 
the season was dry. 

Greenwood’s trials at Martinborough, Wairarapa, in 1921 showed 
increased yields of rape to the extent of 75 per cent, over the control 
areas. In this case heavy dressings of lime were used in addition to 
the ordinary rape fertilizers employed. The second season’s results 
(without further liming) with grass and rape gave increased yields to 
the extent of 46 per cent. 

In 1921 Patterson reported that burnt lime at the rate of 68 lb. per 
acre, applied when sowing down permanent pasture on heavy loam at 
Motuihi Island, depressed the yield of hay cut the same season. 

Dalgliesh reported favourably in 1923-24 on the use of lime on the 
light soils of the Waimaunga Experimental Farm, Westland. Pastures, 
root, and other crops benefited. The heavier soils of the West Coast 
also .showed a good response to lime. 

McGillivray recorded in 1924-25 good results with heavy dressings 
of lime on temporary pasture at Winton Experimental Area, Southland, 
the clover content being greater on the areas receiving ground limestone 
than with burnt lime. 

Greenwood reported two trials ih Marlborough in 1925 on permanent 
pastures, where lime used with superphosphate showed to advantage 
when compared with super alone. 

Instances may be quoted in Auckland Province. At Albany and 
Puwera, on heavy gum-lands, burnt lime lightened the sticky clay 
and made it more friable. Ground limestone used with ground rock 
phosphate in sowing grass depressed the yield. On pasture top-dressing 
trials at Te Kumi, where super and ground rock phosphate (Nauru) 
each were used every year for six succes.sive years, Patterson reported 
that the yield of hay from the limed areas was lower than from the 
unlimed, but the quality, judged by the increased clover content and 
lower percentage of weeds, was better from the limed plots. The 
differences in weight yield of hay were not statistical!}' significant. 
Observations over the period of six years showed that the effects of 
a i-ton dressing of ground limestone did not show up so markedly in the 
first as in subsequent seasons. 

In the last April issue of the Journal Hudson reported carefully 
planned and examined Canterbury trials with i ton of ground limestone 
as a top-dressing on pasture, applied in 1924 in most cases, and manured 
with phosphatic fertilizers. Lime gave varied results as judged by the 
comparison in the weight of hay harvested. He regards his conclusions 
so far as tentative, awaiting further data from extended trials. 

Most of the trials cited in the review just given were not planned 
with the idea of subjecting the results to the severe scrutiny of the 
most modern methods of field experimentation, nor would they probably 
stand such a test. Hence the results given in such cases and the obser- 
vations made by the respective experimenters should be accepted only 
on this understanding. The results, nevertheless, are full of interest 
to those desirous of getting at the pros and cons of liming. 

Mr. B. C. Aston, Chemist to the Department of Agriculture, has for 
many years past drawn attention to the agricultural value of lime, and 
has published chemical analyses of soil-samples widely drawn, which 
indicate in the Auckland Province and elsewhere a high lime-requirement. 
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The Preseat Auckland Experiments. 

With the object of further testing the value of lime, experiments 
were started in Auckland Province last year. It is intended to con- 
tinue these trials, and to extend the number, with the object of ascer- 
taining whether lime is economically valuable on pastures with and 
without the ordinary fertilizers. 

The success which has attended the top-dressing of grassland with 
phosphates during the last few years has resulted in a great increase 
in this practice. Many farmers in Auckland Province who only a few 
years ago applied an annual dressing of 2 cwt. per acre are now putting 
on up to 5 cwt. and 6 cwt. each year, while in a few instances 10 cwt. 
per acre is applied. There is no doubt that on these heavily top-dresse d 
soils far more phosphate is being added than is removed by crops and 
stock, and as phosphate is not removed by drainage there must be good 
reserves accumulated in the .soil. These phosphatic re.serves may exist 
in different forms according to the nature of the soil constituents ; yet 
even in such cases top-dressing is necessary each year, since the store 
of phosphate in the soil is apparently unavailable. This is e.specially 
liable to occur when a water-soluble phosphate is applied to a soil 
deficient in lime. The phosphate is precipitated in the soil, and if there 
is no calcium with which to combine it will probably unite with the 
bases aluminium or iron, forming combinations regarded as not so 
readily available. 

An experiment was commenced in 1926 at two centres in Auckland 
Province to ascertain whether such soils, which had been heavily phos- 
phated in the past, would yield some of their wasted phosphate fertility 
when treated with lime in one of its forms. 

Plots were treated with the following dressings pei acre : (i) 3 cwt. 
superphosphate, 44/46 per cent, grade ; (2) 2 tons ground limestone 
(Te Kuiti) ; (3) i ton burnt rock lime. A fourth plot was left iin- 
manured as a check. 

The plots were laid down the width of the manure-drill (8 ft. wide) 
across the field for a distance of 6 chains, and alternated in such a way 
that each plot could Ix' compared with a plot of different treatment 
adjacent. There were six series, giving twenty-five strips in all, and 
allowing twenty-four comparisons between each treatment. Six areas, 
each of an acre, were taken on each plot. The method of cutting 
and weighing was similar to that employed by the Fields Division in 
Canterbury, as described in the Journal for June, 1925, the grass being 
weighed green in the swath as soon as mown. In order to express 
the results in a convenient form so that the financial aspect may be 
reviewed, the weight of green material is here expressed as hay. For 
this purpose the hay weight is regarded as being one-third of the green 
weight, and the value of i ton of hay can be reckoned as £'5. 

FARM OF J. SUTHERLAND. KIHIKIHI, WAIK.ATO. 

The soil on this area is a residual volcanic, btdng a hea\’3’ loam 
moderately supplied with humus. The pasture was laid down twelve 
years ago, and has since received annual dressings of superphosphate or 
basic slag, 2- 3 cwt. per acre. During the past four j’^ears two dressings 
per year have been applied. In the earl}^ autumn of 1926 the dressing 
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was varied, and consisted of a mixture of equal parts bonedust, super- 
phosphate, and sulphate of potash. The field has been cut for ensilage 
for several years. The plots were treated on 13th September, 1926, 
and the field was closed during the second week in October. On 7th 
December it was cut for ensilage and the plots were weighed. 

The weight factor as an indication of improvement : An increase in 
weight on a plot treated with phosphate or lime over an untreated plot 
can always be reckoned as an indication of improvement. It is realized 
that herbage from a plot so treated is superior in feeding-qualitj^ to 
unmanured grass, and therefore a weight increase must be a criterion 
when the increase is in response to manurial treatment. When two 
manurial treatments are compared the superiority of one over the other 
as shown by weight increase is not so evident. Since, however, the 
object of the present experiment was to release phosphate and make it 
available to the plant on the one hand, and to apply available phos- 
phate on the other, we assume that any increase in weight of herbage 
is mainly due to such causes. During the growth period there was no 
visible difference between the plots, but a few weeks after cutting there 
was a striking contrast, as will be descrilx^d later. 


Table 1. 


Treatment Comparison, A versus B. 


A. Super 

B. Control . . 


Weight expressed as Tons of Hay 
per Acre. 


Yield. 


Difference in 
Favour of A. 


Difference 
Significant <S.) or 
Not Significant 
(N.S.). 


I ! 

3-356 0-381 ' s. 

•s-975 ! 


A Lime carbonate 
B. Control . . 


3*125 ' 0-334 

2*791 


A. Control . . 

B. Burnt lime 

A. Super 

B. Lime carbonate 


2*572 o-o8i N.S 

2*491 

3*150 ! 0*353 , ^ 

2*797 i 


A, Super 

B. Burnt lime 


3*231 

2*780 


0-451 s. 


A. Lime carbonate 

B. Burnt lime 


3*o8b 

2*720 


0*360 


S 


Noif. — Difference not significant when chances in favour of treatment are less than 30 to r. 


Comments on Table i . — Treatment versus no manure : Both super 
and carbonate of lime have given significant increases over no manure, 
but, whereas the application of superphosphate has given a profit of 
approximately £i is. in the first year, there has been a loss in the case 
of the carbonate. An application of 2 tons in one year, especially as 
the crop was cut within four months of treatment, could scarcely be 
expected to pay for such application in the first year. As it is, the 
results from carbonate of lime are highly satisfactory. Burnt lime has 
caused a depression when compared with the natural yield, but this 
difference is not significant. 
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Super versus lime : When super is compared with carbonate, th(' 
former shows its superiority by a difference of 0-353 per acre. 
While one cannot generalize in such a short time, it would appear from 
the first year's figures that even when previous history, supported by 
chemical analysis of the soil, indicates a sufficiency of phosphate the 
application of a suitable phosphatic top-dressing is a payable proposition. 
Superphosphate gives a great increase over burnt lime, which has 
given poor results so far in this experiment during the period under 
review. 

Examination of the aftermath : An inspection of the plots a month 
after cutting showed that the super and carbonate plots stood out 
clearly from the others by reason of the fine growth of perennial rye- 
grass. The control and bumt-lime plots showed little growth of ly’e- 
grass, and appeared a flowery mass of catsear and hawkbit Although 
a certain amount of each of these wet‘ds appeared in the super and 
carbonate - of - lime plots, yet only a small proportion was present as 
compared with the others. 

FARM OF B. J. ROULSTON, PUKEKOHE. 

The soil here is a medium chocolate volcanic loam, typical of much 
land in the dairjdng district round Pukekohe. The pasture, consisting 
of good -quality grasses, chiefly rye-grass and meadow-foxtail, was laid 
down in 1915. For seven years it was top-dressed annually with 2 cwt. 
of either basic slag or. superphosphate, chiefly the former. Four years 
ago 3 cwt. basic slag was applied, and this was followed with a mixture 
of 3 cwt. super and guano for two years. The plots were treated on 
30th August, 1926, and the field was closed for hay in early October. 
On nth December it was cut and the plots weighed. At no time during 
the growth period was any difference noted. 

Table 2 


Treatment Comparison, \ irrsu:> B. 

Weight exprt^sed as Tons of Hay 
per Acre. 

v. . - j Difference in 

^leld. j pavom-ofA. 

j Difference 

Significaut (S.) or 

1 Not Significant 

1 (X S.). 

A. Super 

3037 

0*092 

I N S 

B Check 

^•975 



A. Check 


0*022 

; N.S 

B. Lime carbonate 

^•^>53 


i 

A. Burnt lime 

2*901 

0*025 

i N.S. 

B. Check 

2*87<> 

, 

I 

A. Super 

2 *996 

0032 

: N s. 

B. Lime carbonate , . . . ' 

2*944 


1 

A. Super 

2*879 

o*i7(> 

i s. 

B. Burnt lime 

2*700 

j 

1 

A. Burnt lime . . 

2*913 

0*012 

! N s. 

B. Lime carbonate . . . . i 

i 2*901 

1 

i 


Comments on Table 2 , — The only significant difference is that 
between super and burnt lime, the other comparisons not being 
measurable with certainty. Even super has given no significant increase 
over no manure. When the aftermath was examined one month after 
cutting there was no visible difference between any of the plots. 

Sd—Af. iOOTMl. 
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RELATION OF RESULTS TO CHEMICAL ANALYSIS. 

According to cheiiiical analyses made at the Department's Labora- 
tory the Kihikihi soil, although slightly deficient in available phosphate, 
is correspondingly well supplied with total phosphate. The Pukekohe 
soil in comparison is poorly supplied. Both soils are deficient in lime. 
Details are given in the following table : — 


Table 3. 

Percentages on Top Soil dried at 100^ C. 


— 1 

Kihikihi Soil. 

1 Pukekohe Soil. 

Total phosphoric acid 

O' 1 8 per cent. . . 

0'09 per cent. 

Available phosphoric acid 

0*009 per cent. . . 

0*002 per cent. 

Lime - requirement (Hutchinson and 
McLennan method) 

4*8 tons per acre 

1 

3*4 tons per acre. 


One can hardly explain why after ten years’ continuous top-dressing 
the phosphate deficiency should be so high on the Pukekohe soil. It is 
a well-known fact that this is a type of soil particularly responsive 
and liberal, otherwise it would not be valued so highly. Economic 
conditions on such high - priced land force high production and 
intensive farming methods. The field was only 2 acres in extent, and 
has been heavily stocked. But we have here two soils, one with a 
much higher phosphate content than the other. When a heavy dressing 
of carbonate of lime is applied to the Kihikihi soil there is an immediate 
response, but such treatment has had no effect on the Pukekohe soil. 
Yet superphosphate has only given an immediate result in one case, 
and that on the soil with the higher phosphate content. This probably 
serv(3s to show the limitations of soil analysis without support of field 
evidence. Superphosphate was used in these experiments not because 
it was thought to be the best type of phosphate to use in each case, but 
to obtain uniformity. Field experiments conducted in the Pukekohe 
district over a number of years seem to indicate that basic slag and 
rock phosphate give better results than super, probably on account of 
the high iron -con tent of the soil. Farm practice in this district also 
supports that view, and when super is applied it is almost invariably 
mixed with lime ; but basic slag and basic super are more favoured. 

CON('LUSIO.\. 

In conclusion, it must be remembered that these results were 
obtained within four months of treatment. Therefore one cannot draw 
too definite conclusions regarding the failure of any one treatment. An 
immediate response is expected in the case of superphosphate, but the 
effect of lime is often belated. After two or three years' results have 
been obtained, together with repeated observations regarding the nature 
of the herbage, we shall probably be able to make definite assertions as 
to whether heavy dressings of lime arc economical. 


We tender our thanks to Mr. Sutherland and Mr. Roulston, who 
co-operated with the Department ; also to Mr. G. Wild and other 
officers of the Fields Division, who took part in the experimental work 
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THE EUROPEAN EARWIG: ITS HABITS AND 

CONTROL. 

SOME RECENT EXPERIMENTAL WORK IN NEW ZEALAND. 

J. Muggeridgk, Biological Laboratory, Wellington. 

Earwigs are readily recognized by their characteristic wings and for- 
ceps. The fore wings are small leathery coverings which extend a short 
way along the back, while the hindwings are large and when not in 
use are compactly folded beneath the forewings. All earwigs have 
forceps or “ pincers ” ; these arise from the posterior end of the body, 
and vary in shape according to sex. 

According to Fulton the name “ earwig originated in the Anglo- 
Saxon word earwicya, meaning "ear-creature."' He states that the 
name has the same significance in nearly all European languages, point- 



FIG. I. MALE EUROPEAN EARWIG. X 6 . 

[P//0/0 by II. Drake. 


ing to the widespn^ad belief that earwigs crawl into the ears of sleeping 
persons. There are, however, no grounds to substantiate any such 
belief, except that the earwig will go into any crevice for shelter during 
the day, like any other nocturnal insect. 

In New Zealand earwigs are poorly represented among the native 
insects, and none is injurious. The species so prevalent and injurious 
in the Dominion, especially in the South Island, is the European earwig 
[Forfietda auricnlaria Linn.). The adult measures from | in. to \ in. 
long ; the forceps of the male (Fig. i) are stout and strongly curved, 
while those of the female (Fig. 2) are comparatively straight. The 
general colour of the insect is dark or reddish brown, though occasion- 
ally a whitish one occurs. In the case of the latter the skin has just 
been shed and the permanent dark colour has not yet developed. 
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During the last few years the European earwig has become a pest 
of considerable economic importance to both town and country 
dwellers, but more especially to fruitgrowers. 



FIG. 2. HIBERNATING FEMALE EARWIG, WITH EGGS. GREATLY ENLARGED. 

[Photo by H» Draho» 
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Life-history and Habits. 

Mr. D. Miller has studied the life-history of the insect in New 
Zealand, and has found it to differ but little from what takes place 
in other countries. 

The winter is passed in the adult and egg stages underground, or 
in some other suitably moist and sheltered place. Both sexes hibernate, 
but the female lies with her batch of eggs laid in the ground (Fig. 2). 
If by any chance the eggs are scattered the female will gather them 
together, carrying one at a time in her jaws. 

During August and early September, as a rule, the eggs hatch and 
the minute white earwigs swarm in the ground (Fig. 3 a). Earwigs 
are nocturnal, and on the first night after hatching the young insects 
leave the ground and feed upon the tender parts of plants. They eat 
out small holes on young leaves (Fig. 4), or feed upon the pollen, 
stamens, &c., of flowers. As the insect grows to the adult form it 
sheds its skin four times as a rule, and after each moult the developing 
wings become more conspicuous (Fig. 3 a~d). Maturity is reached 
about November and December, and it is at that time or a little earlier 
that the earwdgs attract attention, since in the younger stages they 
are much less conspicuous. The hibernating males and females live 
for some time after emerging from hibernation, and frequently mate 
in September or October, when a second batch of eggs is laid by the 
female, after which these adults die. Therefore individuals of various 
ages from the early and late spring broods are found at the same time. 

Earwigs do not confine their depredations to the open, but make 
themselves particularly disliked through their habit of invading dwel- 
lings. At night-time they come out of their places of concealment 
in search of food, and at daylight seek shelter again under boards or 
pieces of sacking and the like. This habit provides one means of 
control, as will be mentioned later. Their food range is veiy^ extensive, 
including practically anything that may be considered edible : even 
cannibalism is resorted to in some instances. It is stated that the 
eanivig is an enemy of codlin-moth. This may be so, but it was notice- 
able during the past season that in some parts where heaviest ear\vig 
infestation occurred the codlin-moth was also ^ er3" prevalent - indeed, 
worse than for several 3^ears. Thus, even if the earwig is an enem3^ 
to the moth larva, its economic value as a controllant is not to be 
relied upon. 

As alread}^ indicated, owing to the infestation of fruit the earwig 
has become a significant economic pest to the orchardist, the types of 
injur3' being such as to depreciate considerabh^ the market value of 
this commodity. One of the worst features is the fact that the insect 
is able to conceal itself within the fruit. 

Control Measures. 

A great deal of work has already been done on earwig control — 
both biological and chemical — in other parts of the world, notabh" 
from the chemical aspect by Fulton.* 

The present discussion deals mainty with poison-bait control, and 
but little with natural enemies. Among the latter are birds, insects, 

* Fulton, B. B, : The European Earwig. Oregon Agricultural College Bulletin 2oy. 
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FIG. 3. PRE- ADULT STAGES OF EARWIG. 

(a) Newly hatched ; (d) immediately before adult. 

and perhaps hedgehogs. Control b\' beneficial insects is not treated 
here, since this aspect is being handled bj^^ the Cawthron Institute. In 
addition theie are other methods of control, such as traps and barriers : 
the.se, howc\'er, are less important, and will be only briefly dealt with. 

It is as well to point out here any attempts at artificial control can 
be rendered almost useless by lack of co-operation among the people 
concerned. It is of no use for one man to go to a great deal of expense, 
and trouble in dealing with the earwig when his immediate neighbour 
takes no interest in the matter. This aspect must receive mote atten- 
tion in the future if control Ls to be successful. 

POISON B\ITS. 

It is not difficult to find a poison that will kill the earwig , the 
difficulty at present is to find something that is more palatable than 
is to be found in the orchard. A certain amount of work was first 
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of all carried out at this Laboratory in order to get a fail indication 
as to what was the best and most economical poison to use, and the 
strengths of the solutions required. The poisons used were paris green, 
sodium arsenite, white arsenic, and sodium fluoride. 

Orchardists have from time to time experimented with pans green, 
but without success. It is probable, however, that they expected the 
earwigs to die within a few minutes of feeding ; this, of course, does 
not take place, since the poison is slow^-acting, taking anything from 
one to ten days to kill, according to the amount used. In an experiment 
conducted at the Laboratory paris green was made up according to a 
standard formula- -namely, 1 oz. paris green to i lb. of crumbled stale 
bread, thoroughly mixed, and then made sufficiently damp so that the 
water can just be squeezed from the bread. When this was fed to 
earwugs confined in a box 50 per cent, were killed in twenty-four hours 
and 80 per cent, in forty-eight hours. The formula may be quite 
useful to town dwellers, but is too expensive for larger areas. 

Sodium-arsenite poison was made up as follow^s : i gim. of sodium 
arsenite dissolved in 100 c.c. of water, to c.c. of molasses added, and 
the whole then mixed with 3 oz. of bran. When fed to the earw’igs 
this material took four days to kill 40 per cent. In greater strengths 
this would prove too costly. In experiments with sodium fluoride and 
white arsenic wheat bran was used as a bait at the rate of 2J oz. to 
3 oz. per 100 c.c. of water, with to c.c. of molasses added to make it 
attractive. The bait is made up by dissolving the poison in the required 
amount of water, then adding the molasses and pouring the whole on 
to the bran, mixing thoroughly to ensure even distribution of the 
poison. The results obtained are condensed in the following table : — 


Poison used. 



Quantity. 

1 Time soaked. 

' Percentage of 
Earwigs killed. 

'lime taken 
to kill. 

White arsenic . . 


1 

gramme 

20 minutes* 

100 ' 

2 days 

M 


1 


I hour 

20 

10 ,, 

,, . . 


I 


4 hours 

30 

lo ,, 



I 


4 days 

70 

10 ,, 



I 


6 1 

100 

3 



1 

^ • 

10 

100 

M 

Sodium fluoride 


S 

P9 

i 

80 


,, 


i 

» t 

! 

«5 

10 ,, 



2 


! 

90 

9 .. 



3 


! 

100 i 

« .. 


* Owing to insolubility of white arsenic it was boiled in this instance. 


The table indicates that white arsenic, at the rate of i grm. per 
TOO C.C., and soaked for ten days, is so far the best poison to u.se. 
There are, however, certain drawbacks attached to the use of this 
chemical, and comparing it with sodium fluoride we find that the latter 
has important advantages, since it is less poisonous to human beings 
and farm animals, and, according to Fulton, is as toxic or more so 
to the earwig. Ihe latter point, however, is not borne out by the 
foregoing experiments. Sodium fluoride is far more soluble than white 
arsenic, and thus easier to incorporate in a poison bait, but , unfortunately, 
it is much dearer to use. Further experiments with sodium fluoride 
were not possible, since an additional supply' was not obtainable in 
New 2 !ealand. 
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These laboratory experiments were carried out in Febru^ and 
March, so that little time was left for field trials. As a preliminary, 
however, the following work was carried out in Mr. Kinnaird's orchard 
at Earnscleugh, Central Otago : ij lb. of white arsenic was boiled in 
12 gallons of water (soaking for ten days would do just as well), 21 lb. 
treacle was added, and the whole mixed with 10 lb. bran. As a test 
a handful of the poisoned bran was placed in a benzine-tin containing 
earwigs, and in twenty-four hours 30 per cent, of the insects were found 
dead. The bran was scattered close around the base of the trees, and 
a handful also placed in the tree-crotches. At the end of twenty-four 
hours a search did not reveal any dead earwigs, though all those seen 
were very sluggish. This was in part due to a cold snap, and in part 
no doubt to the poison. 



FIG. 4. YOUNG LEAF ATTACKED BY YOUNG EARWIGS. 

\ Photo bv H. Drake. 


BARRIFRS.” 

This method of control has a limited application, and, to the writer's 
knowledge, the only useful barrier in use at present is the commercial 
preparation Orbite, which has been introduced and used quite effectively 
by Mr. Hinton, of Earnscleugh. This viscid substance is painted in 
the form of a band round the base of the tree. Here, owing to its 
extieme stickiness, it prevents the passage upwards of the insect. It 
is essential that the base of the tree be kept free from weeds whenever 
Orbite is used, since long grass and the like forms a passage across the 
barrier, thus rendering it useless. 

The writer experimented with sodium fluosilicate, spreading the 
powder round the base of the tree. This, however, proved quite 
ineffective, as under certain conditions, notably after rain, when a crust 
formed on the surface, numbers of earwigs were found to have passed 
over the preparation. 

FUMIGANTS. 

The use of calcium cyanide can be confidently recommended, but 
owing to the cost it can be used economically only under certain con- 
ditions. Foi example, where boxes are stacked care should be taken 
to space them at the base, so that calcium cyanide may be blown into 
the stack by means of a dust-gun. If the stacks of cases are made 
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small enough for a cover to be thrown over them less fumigant will be 
required and the control will be more effective. 

In the vegetable-garden cyanide dust can be effectively used, par- 
ticularly among cabbages, where large numbers of earwigs are frequently 
concealed. Apart from its effect on earwigs the cyanide kills other 
injurious insects, especially aphids. 

The writer does not know of any poison that will kill earwigs as 
quickly as hydrocyanic-acid gas, which proves fatal to them within one 
to two minutes after application. Caution is necessary in handling 
this substance ; a tin should never be opened in a closed room unless 
it is particularly well ventilated ; every care should also be taken not 
to inhale the gas. 

TRAPS. 

Traps for earwigs have been in use for many years, and various 
types have been employed quite effectively. One such is to place 
straw in a flower-pot and invert this over a ^take driven into the 
ground. The earwigs seek shelter in the pot during the day, and the 
contents may then be shaken into hot water or kerosene and the insects 
destroyed. Pieces of folded sacking or paper left about in tree-crotches 
or on the ground may similarly be used. Thus by the use of such 
simple means numbers of the pest may be destroyed. 

NATURAL ENEMIES. 

Hedgehogs were introduced at Alexandra (Central Otago) in the 
hope that they would account for a portion of the earwigs, and having 
in mind also the fact that these animals destioy other pests, notably 
snails and slugs. Some of these hedgehogs were dissected by Mr. E. F. 
Northcroft, of the Biological Laboratory, but no earwig-remains weie 
found in the alimentary tracts of the animals. Further dissections 
will be made in the coming season. 

An examination of the excreta of the brown owl [Athene nocturna) 
showed the remains of a large number of eai^vigs. 

CONCLUSIONS. 

No definite conclusions can yet be drawn as to which is the best 
poison to use, since a good deal of field-work still has to be carried out. 
It is hoped to make a much earlier start on this phase of the work during 
the coming season. The main advantage of an early application of 
the poison lies in the fact that insects when young are more readily* 
poisoned. With regaid to traps and barriers, the main feature of the 
former is perhaps the personal satisfaction obtained, while the latter, 
though perhaps effective in keeping the earwigs from certain places, 
does not reduce the numbers. Calcium cyanide as a fumigant is very 
useful in confined places, but at present is hardly feasible for control 
in the open. 

For assistance in carrying out the field-work here recorded the 
writer is indebted to Mr. W. R. Lloyd Williams, Orchaid Instructor, 
Alexandra. Thanks are also due to Mr. Kinnaird, at Eamscleugh, for 
maintaining a constant supply of earwigs during the laboratory 
experiments. 

♦ Fink, D. E. : Physiological Studies of the Effect of Arsenicals on the 
Respiratory Metabolism of Insects. Jour, of AgruiiHural Research, vol. 33, 
PP- 993 -I 007 - 
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FUNGUS DISEASE ATTACKING ARTICHOKES. 

INCIDENCE, LIFE-HISTORY, AND REMEDIAL TREATMENT. 

G. H. Cunningham, Mycologist, Biological Laboratory, Wellington. 

During recent years the Jerusalem artichoke {Hdianthus tuberosus) 
has been widely grown for pig-feed in New Zealand, and the area is 
increasing each season. The usual method practised by farmers has 
been to plant the tubers in drills like potatoes, and when the crop has 
matured to fence off portions and allow pigs to root out and eat the 
tubers. When the area has been well worked over by pigs these 
animals are excluded, and the ground is harrowed, permitting a second 
crop to mature from those tubers overlooked by the pigs. In this 
manner certain areas have been kept constantly under artichokes for 
the past four or five years. One disadvantage of this method lies in 
the fact that as a rule small tubers only are left by the pigs, the yield 
in consequence becoming less each season Therefore a modification 
of this practice is now being advocated by the Department of Agricul- 
ture. This consists in lifting, before the pigs are turned on the area, 
a quantity of large tubers sufficient to plant the area ; then when the 
pigs have been removed the land is cultivated and replanted with these 
tubers. In this way constancy of crop-yield is secured. 

A more serious obstacle to the utilization of the same land for 
artichokes for several seasons has arisen during the past few seasons, 
in the form of a disease which has become widespread. Where at all 
prevalent it has caused the abandonment of the affected areas, as it 
may at times destroy half or more of the crop. Fresh plantings have 
been made, and these in turn become infected, usually owing to the 
use of seed tubers taken from the previously infected crop. 

Requests for information concerning this disease and its possible 
control have become so numerous that the present article — necessarily 
incomplete — ^has been written to supply what information is available. 

The disease becomes noticeable in a paddock of artichokes in that 
certain plants in late spring or early summer show signs of wilting, 
the foliage becomes blackened, and the plant soon is killed. Generally, 
death of these initial plants (which are almost always overlooked) is 
followed by wilt and death of numerous others in their vicinity, until 
definite diseased areas (or patches,'' as the farmer terms them) 
become well established and then readily noticeable. These areas may 
continue to increase in size gradually through the season, until in the 
late autumn they may cover an extent of one-third of an acre or even 
more. Death of the plant is usually followed by its collap.se, and 
the prostrate discoloured stems then become very prominent (Fig. i). 

Examination of a diseased stem shows the presence, usually near 
ground-level, but often i ft. to 2 ft. above the surface of the ground, 
of a dense white or light-coloured fungous growth covering the stem 
often for a foot or more of its length (Fig. 2). The tissues lying 
beneath this region appear dead and discoloured, and embedded in 
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the fungous mycelium appear numerous shot-like, usually black bodies 
of irregular size and shape, termed sclerotia (Fig. 3). Their signifi- 
cance will be made apparent later. 

The wilt and death of plants, their frequent appearance in irregularly 
circular patches, presence of the fungus growth on the cankered portions 
of the stem, with accompanying sclerotia, are the characters of the 
disease. 



HOSTS OF THE CAUSAL ORGANISM. 

The disease is by no means confined to artichokes, for in New 
Zealand it has proved one of the most serious fungous diseases with 
which we have to contend, attacking as it does so many crop, orchard, 
and garden plants. The following list of plants on which the causal 
organism has bc'en collected in New Zealand will give some idea of 
its wide host range: Antirrhinum (cultivated), artichokes (Jeni.salem), 
bean (broad or Windsor, butter, French, horse, soya), Brassicas (chou 
moellier. cabbage, kale, rape, swede, and turnip), carnation. Cape 
gooseberry {Physalis peruviana), Canadian thistle [Cnicus arvensis), 
carrot, celery, cucuml^r, curled dock (Rumcx crispus), dahlia (culti- 
vated), fat -hen [Chenopodium album), fennel (Foeniculum vulgar e), 
lettuce, lemon (fruits and shoots), mangold, melon, potato, pea, parsnip, 
pelargonium (cultivated), passion -fniit, spear thistle {Cnicus lanceolaius), 
sweet-pea, sunflower, spinach, tomato, tree-mallow {Lavatera arborea), 
tree-tomato {Cyphomandra beiacea), tulip, and wing thistle (Carduus 
pycnocephalus). 

The disease has with us in certain seasons proved to be one of the 
most serious troubles of lettuce, potato, sunflower, and tomato. 
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CAUSAL ORGANISM. 


This disease has been found to be caused by the fungus ScleroHnia 
sclerotiorum (Lib.) Mass. (7), an organism which has been in North 
America usually named S. Libertiana Fcl. As it occurs on many hosts 



FIG. 2. DISEASED PLANT, SHOWING 
WHITE FUNGOUS GROWTH ON STEMS. 
REDUCED. 


it has at times received many 
different names, those of recent 
application being S, intermedia 
Ramsey (9), 5 . minor Jagger (5), 
and S. perplexa Lawrence (6) ; 
for comparisons of the published 
descriptions of these show they 
all agree with S. sclerotiorum, 
differing only in certain characters 
which cannot be considered as 
possessing specific value. 

Identification of the fungus on 
the hosts enumerated was carried 
out in two ways : (i) The 

sclerotia were germinated and 
ascospores obtained ; (2) sclerotia 
were plated to media and their 
cultural characters studied . These 
were compared with cultures made 
from ascospores, and all were 
found to agree to the extent that 
separation of any one was not 
possible, although considerablt* 
variation was noted in certain 


[Photo by Wrtur, particulars, such as growth-rate 
of the mycelium, size of .sclerotia produced on media, &c. Apothecia 
were obtained from germinated sclerotia taken from artichoke, carrot, 
celery, cucumber, lettuce, pea, potato, tomato, and tree-mallow. 


LIFE-HISTORY. 

Opinions differ among pathologists as to the method by which 
infection occurs in the field, one view being that ascospores produced 
from germinating sclerotia in the spring cannot attack the host directly, 
but must first develop a copious saprophytic mycelium (presumably 
in the soil) which later attains the parasitic condition. This statement 
is invariably attributed to de Bary, but, as Pethybridge has pointed 
out (see below), his original statement did not convey this meaning. 
This opinion was regularly held by most of those who have published 
on this organism, until a paper by Pethybridge appeared (8), in which 
direct infection by ascospores of {xjtato-haulms was secured. His 
observations are so informative as to bear reproduction : — 

In the spring and summer these sclerotia, which are then to be found in and 
on the soil, germinate and produce stalked ** spore-cups " (apothecia), from which 
little puffs or clouds of spores can be seen to proceed. Nothing could be simpler 
than to suppose that the potato-plants become infected directly from these air- 
borne spores. Arguments have, however, been brought forward which seem to show 
the impossibility, or at least the improbability, of this mode of infection. Thus 
de Bary found that when the spores germinated in water the germ tubes were 
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quite unable to penetrate the living healthy tissue of the plant If, however, 
germination took place in a nutritive solution, instead of in water only, the germ 
tubes were found to be capable of producing infection. So impressed was dc 
Bary with this difference in behaviour of the spores according as to whether they 
germinated in pure water or in a food solution that he went so far as to state 
( 3 » P- 380) that the fungus always requires to pass through a previous stage of 
existence as a saprophyte in order to be capable of parasitism. The expression 
“ previous stage of existence ” appears to have had a somewhat exaggerated 
importance attached to it, at least from the practical point of view, and has led 
to the idea being promulgated that in one stage of its life-history the fungus lives 
saprophytically — i.e., in decaying manure or organic matter in the soil — and hence 
it has generally been maintained that the potato-plant becomes attacked at soil- 
level by the invasion of saprophytically nourished mycelium from the soil This 
view of the mode of infection by this fungus is, of course, supported by the experi- 
ments carried out by de Bary on potted plants of zinnia (2, p. 378) Ten of such 
plants were contained in a single pot of soil, and placed in contact with the base 
of the stem of one of them was a piece of carrot on which the fungus was living. 
Ultimately nine out of the ten plants succumbed, the attack in each case taking 
place at the soil-level This result can scarcely be regarded as surprising, but 
it is not necessary to conclude from it that in the field the attack must always 
come from the soil . . . Up to the present, at any rate, no one has reported the 

finding of this fungus living naturally in the .soil as a saprophyte. 

It is true that in the case of the potato the point of attack is f)ften at or near 
soil-level . But . . . the points of attack are very frequently found 

a considerable distance above soil-level, so that there can be no question of 
infection from the soil at such places. 

In the same paper Peth5^bri(lge records experiments in which he 
proved conclusively ’ that haulms and leaves could become infected 
directly by ascospores. He further remarks (p. 17) : — 

Observations of plants in the plots strongly suggest that in the mam an entry 
into the plant is gained in two or three ways The first of these is through the 
older, .shaded, yellowing leaves, which ultimately fall off The fungus is not 
infrequently found on them, and makes its way down the leaf-stalk, and thus its 
mycelium reaches the stem of the plant and enters it It seems quite possible 
that the germinating spores might be able to secure an entry into such dying 
leaves, whereas they would still be unable to directly infect perfectly healthy 
ones . , . The second point of entry which suggests itself consists of the series 

of wounds left on the stalks by the falling leaves In any case it is a fact that 
far the greater number of cases of infection occur at a node The essential 

fact which has been brought out by those experiments of the past season remains 
— viz., that the attack of the potato-plant with this disease takes place chiefly 
from aerially-borne spores, and not, as has hitherto been maintained, from the 
soil. 

Dowsoii (4), working with this organism on antirrhinums, was able 
to produce infection when ascospores were either inoculated into w^ounds 
or placed directly on the host-tis.sues. He also succeeded in obtaining 
infection with mycelium. Ramsey (lo) was able to produce severe 
infection by spraying a suspension of ascospores over the freshly 
cut leaves of lettuce. Thus recent workers havt' shown ascospore 
infection of the host occurs quite readily. 

Field observations on artichokes show that infection some distance 
above the ground is quite common ; and from what has been written 
it is obvious that such infection must occur from ascospores. Con- 
sequently, despite the observations of earlier w^orkers, ascospore 
infection must be considered as the source of primary infection. This 
view is strengthened by the fact that these earlj^ infections occur in 
late spring or early summer, the period when apothecia are readily 
obtained from germinating sclerotia. Sclerotia, as has been shown, 
are black, shot-like )x)dies produced in numbers on the cankered 
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portions of the stem. When mature they fall to the ground, where 
they usually remain quiescent imtil the following spring. They are 

in reality compact bodies composed 
of intricately interwoven hyphae. 
From them arise under favourable 
conditions (in the spring, during 
periods when abundant moisture 
is present, though they are not 
uncommonly produced through the 
summer months) stalked, saucer- 
shaped, light-coloured structures 
termed apothecia. These bear on 
their upper surfaces numerous 
cylindrical sacs, each containing 
eight spores. These are discharged 
forcibly into the air and are carried 
to plants in the vicinity. Here, 
conditions being favourable, infec- 
tion occurs, and a mycelium is 
produced, which pcmetrates the 
plant-tissues, killing them and 
blocking the conduction - ve.ssels. 
As a result, wilt and death of the 
plant follows, the mycelium at the 
same time growing to the surface 
of the attacked portion, where it 
produces sclerotia, which eventu- 
ally fall to the ground. 

The disease frequently does 
not spread bcj^ond these initially 
infected plants, its spread being 
de]>endent to a large extent on 
a high moisture content of the 
soil and vicinity. Usually, how- 
ever, it spreads to contiguous 
plants, forming a small diseased 
patch ; or it may spread rapidly 
over a considerable area, until in 
extreme cases all plants within an 
area of one-third of an acre may 
be killed. The manner of the 
spread of the disease from the 
initially to subsequently infected 
plants is not known, but, judging 
from the number of stems infected well above ground-level, it is 
probable that here, too, ascospore infection is chiefly responsible. 

Remedial Treatment. 

Inspection of diseased plants shows that partial or complete infection 
of the tubers is frequent — this, of course, depending on the period at 
which infection occurs. When tuber-infection is severe most of them 
rot, sclerotia being produced in abimdance on the exterior of decayed 
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tubers. Others may show shght infection, which often escapes notice, 
and it is these tubers, often with one or several sclerotia attached 
(frequently inevident, as they are in the bases of the buds and are 
usually covered with earth), that carry the disease to clean land. 
As has been shown, once a crop becomes infected the disease persists 
in that crop, being carried over from season to season by the sclerotia 
remaining in the soil. On clean land — land out of grass — such bodies 
are not present ; therefore it is obvious that the disease must be 
carried to the ground on the seed tubers when it appears in artichokes 
growing therein. 

This knowledge enables us to prevent the disease becoming a 
serious trouble to those desirous of growing artichokes for pig-feed. 
But, unfortunately, nothing can be done to prevent infection in those 
areas where artichokes are already established and in which the disease 
is present. Therefore, when the disease is severe such areas should 
be abandoned and sown to grass ; for when the host range of this 
fungus is considered it will be seen that it is unsafe for the farmer to 
sow on infected land for at least two seasons such crops as mangolds, 
peas, potatoes, &c. 

When it had been determined that the disease was carried in the 
tuber the writer carried out numerous experiments with a view to 
ascertaining whether the organism could be destroyed without detri- 
ment to the tuber. * Tubcirs were washed, and dipped for varying 
periods of time in mercuric - chloride solutions according to formulas 
published elsewhere (i) for the control of corticium - disease of 
potatoes. They were then planted in boxes. Results showed that 
artichoke tubers would not tolerate immersion in the.se solutions, those 
dipped for five minutes only in 1-1,000 HgC^ rotting in fifteen days 
after treatment. Moreover, at this strength the fimgus was not 
killed, growth being readily obtained from sclerotia plated to media 
from the dippt^d tubers. 

Further, it was found that the disease often was present in mycelial 
form within the tubers, being present in discoloured tissue at the 
ends by which the tubers were attached to the parent plant. Pene- 
tration of a fungicide through this tissue is not possible, so that, even 
were a solution evolved capable of killing the sclerotia on the exterior, 
the disease would still be carried in this diseased tissue. It was 
found necessary before treatment to wash tubers free from all attached 
earth, and it was during this operation that the stem-end disea.sed 
areas containing mycelium (and often sclerotia) of the pathogen were 
noted. 

Thus remedial measures would consist in using disease-free tubers 
for planting. To obtain these it would be necessary to take seed 
tubers from a field in which the disease apparently was absent, to wash 
these free from soil, and to discard any showing discoloured spots. 
In addition it would be nece.ssaiy’ to plant on land which had not 
been under swedes, turnips, mangolds, vegetables, peas, beans, garden 
flowers, &c., for at least two seasons previously. In fact, it would be 
advisable to use for the purpose ground which had Ix^en in grass for 
some two or three years. Although the disease has been found on 
such weeds as curled dock, spear and wing thistles, fat-hen, and 
Canadian thistle, its occurrence on these hosts in nature is so rare that 
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danger of infection from these sources may be overlooked, especially 
where lea land is to be used for planting. 

Finally, farmers are warned against feeding to pigs on land in 
artichokes (or to be used for this purpnjse) diseased bulbs of swede 
and turnip, garden vegetables, or the like, or feeding such to pigs in 
pens and dumping the manure from the pens on land to be used for 
artichokes, for it is in this manner that infection frequently occurs. 

A second possible method of dealing with this trouble has recently 
been brought to the writers notice by Mr. N. R. Foy, Seed Analyst. 
While on a recent visit to Taranaki Mr. Foy found that certain farmers 
n the Eltham district were growing the pink instead of the usual 
white variety of artichoke, for they claimed that this variety was 
highly resistant to the disease. The pink variety is not such a prolific 
cropper as the white ; nevertheless, if resistant, it is worth consider- 
ation, for it could then be more safely planted on the same land on 
which whites had been severely infected. 


The writer is indebted to Mr. K. W. Gorringe, Instructor in Swine 
Husbandry, Department of Agriculture, Wellington, for particulars 
regarding the methods used in growing and feeding off artichokes ; 
to Mr. R. Foy, Seed Analyst of this Laboratory, for particulars 
concerning the use of artichoke varieties in Taranaki ; and to Mr. 
A. C. Buist, New Zealand Farmers' Co-operative Association, Ltd., 
Feilding, for conducting him to diseased areas in that district, 
procuration of specimens, and the like. 
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Agricultural Legislation . — Drafts of the following Bills have been recently 
considered and approved by the Board of Agriculture : Fertilizers, Importation 
of Plants, Staining of Imported Seed, Stock Amendment, and Noxious Weeds 
Amendment, 
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HOT -WATER TREATMENT OF SEED BARLEY. 

FIELD EXPERIMENTS IN CANTERBURY. 

C. H. Hewlett, Canterbury (N.Z.) Seed Co., Ltd., Christchurch. 

Acting on the advice and with the assistance of Mr. J. C. Ncill» Field 
Mycologist, Department of Agriculture, the writer commenced in 1925 
a series of experiments on a practical scale with the hot-water treat- 
ment of seed barley. The primary object of this work was to reduce 
or, if possible, eliminate the barley-smuts from the malting-barlcys of 
Canterbury; but also it was hoped that the method might produce a 
healthier and more vigorous plant, and so improve both the quality 
ane yield. The results of two seasons* work, presented below, though 
not conclusive until confirmed by further experience, are sufficiently 
striking to warrant publication. 

Season 1925-26. 

On 28th and 29th May, 1925, loo-bushel lots of the Kinver Chevalier 
and Plumage varieties were taken from our stock lines of seed barley, 
placed in special hessian bags holding loosely packed 30 lb. each, pre- 
soaked in water held at 80® F. for six to eight hours, and then dipped 
for ten minutes in water held at 127® F. On removal from the dip the 
bags of barley were cooled, and then emptied on to the drying-floor of 
a 27 ft. by 27 ft. malt-kiln, and dried at qo'^-ioo® F. for twenty-four 
hours, then dropj^ed to 85-90® for a further thirty-six hours. 

Samples were taken for germination, the tests being made at 
the Agriculture Department's Seed-testing Station, with the following 
results : — 

Table i. — Germination Tests 


Treated Chevalier. 

Untreated. 

1 Treated Plumage 

I'lUrcatcd 

Period after Uip. 




1 

1 






Three 

Days. 

1 


Three 

Days. 

! Six 
' Days. 

jFinal 

' Three i 

1 Days. ' 

1 ! 

Six 

I )avs 

Final 

Three 
Da vs. 

Six 

Days. 

Final 

1 0/ 

/O 

1 

0/ I 0/ 

/o ' /o 

/o 

0/ 

! /o 

% 

0/ 

/o 

0/ 

/o 

% 

0/ 

/O 

O' 

/O 

0 

/o 

Pour months ; g 

78 1 84 


I 100 

100 

19 

8() 

! 88 


100 

TOO 

Six months . . j 20 

71 1 92 

1 

95 

: 

100 

38 

«7 

i 

qH ' 

TOO 

100 


It will be seen that the treatment adversely affected the genninative 
vigour of the seed. 

The treated seed was supplied to farmers growing barley on contract 
for the Canterbury Seed Co. The spring of 1925 was ver}" cold and 
wet, so that sowing was greatly delaj^ed and the soil in very bad 
condition. Germination on the whole was bad, and the treated grain 
came through so slowly that several growers ploughed up the whole or 
part of their treated seed. However, a sufficient area was left to demon- 
strate that the treated seed, though making such an apparently bad 
start, in the end caught up and surpa.ssed the untreated seed both in 
yield and quality. Moreover, it was absolutely free from smut in a 
year in which smut was particularly prevalent and destructive in all 

M— At. Jooriial. 
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the crops the seed for which had been treated by the usual bluestone 
or formalin methods. 

The results for the season are detailed in the following table : — 


Table 2, — Yield Results. 


Treated Chevalier : 

Untreated : 

Treated Plumage : 

Untreated : 

Yield per Acre. 

Yield per Acre. 

Yield per Acre. 

Yield per Acre. 

Bushels. 

Bushels. 

Bushels. 

1 Bushels. 

57*3 

407 

41*1 

1 


Note, — Y ield figures arc for firsts only; seconds not counted. 


The product of the treated seed was threshed by an ordinaiy com- 
bine without any precautions being taken to disinfect the machine. 

Season 1926-27. 

Acting on the experience gained in the previous season's work, and 
on Mr. Neill's further work on smut-control, the time of dip was 
reduced from ten minutes to five minutes at 127® F., and the time of 
presoak from six-eight hours to five-six hours at 78® F. 

Samples were taken for germination tests, with the following 
results : — 

Table j . — Germination Tests. 



Treated Chevalier. 

Untreated. j 

Treated Plumage, i Untreated. 

Period after Dip. 



1 


1 1 

1 ! 

1 

i 




Four 

Days. 

1 Six 1 
Days. 

Final 1 

1 

Four 

Days. 


1 Four 
j Oays. j 

Six 1 
Days, j 

t Four 
j Days. 

Six 

j Days. 

Final 


% 

/o 

% 

% 

1 % j % 

99 iioo 

% 

% 

% i % 

% 

% 

Nine days . . 

72 

93 

9 « 

97 

58 

! 87 

96 i 99 

100 

100 

Twenty days 

72 

82 

94 

99 

1 100 jioo 

! 1 

73 

1 84 

i 

93 : 98 

99 

1 

100 


It will be seen the germinative vigour of the seed was much less 
adversely affected than under the preceding season's treatment. 

The seed direct from treatment " was sown on the Canterbury 
Seed Co.'s farm at Leeston, and the product was absolutely free from 
smut. The product of the 1925-26 crop (called once removed from 
treatment ") was sown on the company's farm at Leeston, and was also 
supplied to twenty farmers growing barley on contract for the company 
in the Ellesmere district. The seed was all machine-dressed ; the grain- 
cleaning machines were cleaned out and disinfected with a strong solu- 
tion of formalin, and the sowing-drills treated in a similar manner. 

Details of results are given in the following tables : — 


Table 4. — Yield of Seed ” direct from Treatment.” 


Where grown. 

Chevalier : 

Yield per Acre. 

Plumage : 

Yield per Acre. 

Canterbury Seed Co.'s farm, Leeston . . 

67*84 bushels. 

80*64 bushels. 


Note. — All absolutely free from smut. Yield figures are for firsts only. 
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Table 5 . — Yield of Seed Once removed, from Treatment" and Untreated Seed. 


Ellesmere District. 

Once removed from Treatment. 

Untreated. ! Increased! 

i Yield 

Number 
of Farms. 

Acres. 

Yield 
per Acre. 

Number 
of Farms. 

1 

! over ' 

Acres Yield 1 Un- 

1 “ per Acre. ! treated. ' 

1 ' 

Chevalier 

Plumage 

Total 

21 

4 

499 

49 

Bushels. 

62 

57*24 

39 

16 

Bushels. Per Cent.! 

S82 55*32 ! 12-07 I 1.381 

223 , 5218 9-69 j 272 

25 

548 

6 f 37 

55 

1 . 105 54’68 1 I 2 ' 6 o I 1,653 

1 1 


The product shown in Table 5 was graded as follows : — 


Quality. 


First grade 
Second grade 
Under grade 

Total 


Table 6 .— Grading of Product. 



Chevalier. 

Plumage. 


Treated 
once removed. 

Untreated. 

Treated | 

once removed. | 

Untreated. 

•• 

Per Cent. 
96-8 

3*2 

1 Nil 

( 

Per Cent. 

8 1 -97 

8- 85 

9 - i 8 I 

Per Cent. ; 
94-9 i 

5*1 

Nil 1 

Per Cent. 
62*55 
2130 

16-15 


1 100 

100 1 

1 

100 ! 

100 


It was anticipated that the product of the “ Once removed from 
treatment ” seed, which latter was threshed in 1926 through an ordi- 
nary combine, would in consequence thereof be slightly reinfected, and 
the crops therefore not be entirely free from smut. Upon an inspection 
of the crops in January, 1927, by Dr. G. H. Cunningham, Mycologist, 
Department of Agriculture, and Mr. Neill, this forecast was borne out 
by the fact that while all the crops grown from “ directly treated ” seed 
were absolutely free from smut, of the crops grown from seed ‘‘once 
removed from treatment,” threshed through an ordinary^ combine, only 
those grown by W. O. Rennie, George Osborne, and the Seed Company, 
comprising 87S acres, were absolutely free from smut, the remainder 
being slightly infected. A comparison of the results as set forth in 
Table 7 are most interesting. All the crops in question were Chevalier. 


Table y. — Comparison of Results : Smut-free and Slightly Infected Crops. 


Seed once removed from Treatment ; threshed 
through Ordinary Combine. 

Crops free from Smut. jCrops slightly infected. 


Untreated Seed. 


Increased Yield of Crops 
free fiom Smut 


Acres, 

: Yield 
per Acre. 

Acres. 

1 Yield 

1 per .Acre. 

Acres. 

Yield 
per .Acre. 

Over slightly 
infected. 

Oyer untreated. 

871 

Bushels. 


Bushels. 


Bushels. } 

Per Cent. i 

Per Cent. 

69*82 

4111 

<>o -33 

882 

55*32 

1573 ! 

26-21 


Yield figures for firsts only 



412 


N.Z. JOURNAL OF AGRICULTURE. 


JUNE 20, 1927. 


The fact that the areas free from smut jrelded 1573 per cent, 
more than the slightly infected, and 26*21 more than the untreated, is 
a point of great significance. 

The results obtained so far show that the treated seed has produced 
an improvement both in quality and quantity. 

Acting on the experience gained, and with a view to preventing 
reinfection when harvesting the smut-free crops of the past season, the 
reapers-and-binders were cleaned and disinfected with a strong solution 
of formalin before reaping operations commenced, and a new threshing- 
machine was employed to thresh the grain, the machine being thoroughly 
cleaned out and disinfected with formalin before threshing each separate 
crop. 


GERMINATION OF HULLED OATS. 

^ There has been some inquiry lately as to whether the hulled grains][of 
oats germinate, the popular opinion being that they do so. Several 
series of tests cairied out at the Seed-testing Station, Wellington, show 
that only a small percentage of such grains do grow. The accompany- 
ing photograph shows hulled and unhulledf grains from the same sample 



HULLED (left) AND UNHULLED OATS UNDER GERMINATION TEST. 


under test, and the difference in vitality and proportion of growth of 
the two types can be plainly seen. The actual result was — unhulled, 
98 pel cent. ; hulled, 15 per cent. It is intended to make a study at 
this Station of the germination of hulled seeds generally — rye -grass, 
cocksfoot, &c. — and the results will be published in due course. 

—N, R. Foy, Seed Analyst, 
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THE PRUNING OF ORCHARD TREES. 

( Concluded.) 

W. K. Dallas, Orchard Instructor, Dunedin. 

PIP-FRUITS : APPLE AND PEAR. 

The bearing habit and growth of. the apple and pear are almost 
similar, and these factors will largely dictate the style of pruning to 
be adopted. The fruit - bearing buds and spurs are not generally 
formed upon shoots produced during the past season, but are to be 
found developing on wood two years old and on older wood. Generally 
speaking, there are two types of trees— free spurring {e,g.. Stunner) 
and lateral bearing {e.g., Jonathan). 

The head of the mature tree should be kept sufficiently open, so 
that sunlight may penetrate to all parts. The trees, without interfering 
with the production of good crops, should be kept in a good growing 
condition. The ideal bearing-tree is one that is making good growth 
and bearing good crops. The leaders should be kept dominant. They 
require to be shortened back to some extent annually, but just how 
far in respect to each tree is a matter which must be decided by the 
pruner himself. Trees which normally grow erect (most varieties of 
pears do) should be cut to outside buds in order to induce them to 
spread. For trees of the spreading habit it is recommended that the 
leader growth should be pruned to buds on the upper side of the 
shoots. 

In vigorous growing trees there are usually many more laterals 
produced than are required, and these should be thinned out so as to 
avoid overcrowding. In the average good growing and bearing tree, 
which has been well pruned, little thinning out of laterals should be 
necessar3^ When thinning, the shorter, well-developed, mature laterals 
should be preserved in preference to strong, heavy shoots. In 
normal trees, where it is necessary to retain strong, vigorous laterals, 
these should be cut back to a length of from 10 in. to 18 in., according 
to the variety and to their position on the tree. On ver}’' vigorous 
trees they would require to lx? left longer. 

In free-spurring trees the first season s laterals of normal length — 
10 in. to 18 in., according to variety — after being thinned out in such 
a manner as to provide an even distribution over the tree, may be 
left uncut ; or, if the pruner chooses, they ma^^ be cut back so as 
to remove the terminal buds. It has been observed that the buds 
occupying positions along the middle third of the length of a lateral 
or shoot are the best - developed buds for fruiting purposes. In 
leaving these laterals uncut or by slightly shortening them the normal 
development of these buds into fruit-buds is not interfered with. 
This practice is a better means of encouraging the development of 
fruit-buds than cutting back laterals to four or live buds, as has 
been commonly practised in the past. 

Second-season laterals when the pnining season comes round will 
have developed one or more fruit-buds, and will have made one or 
more extensions from the topmost buds. The practice recommended 
is to cut back the second-^^ear lateral to the lower of the new laterals, 
which in turn should be cut back to a bud from 4 in. to 6 in. from its 
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base. As far as possible the cutting of the second-year lateral back 
to the fruit-buds should be avoided. It is desirable to leave some new 
growth beyond these fruit-buds for carrjdng foliage to provide sufficient 
elaborated sap to nourish the buds and fruit which may be borne by 
the lateral. 

The third-year lateral will probably have developed short spurs 
as well as a number of fruit-buds. This lateral usually requires only 
light pruning. It should be treated in a manner similar to that of 
the previous year by leaving a little new growth beyond the fruit- 
buds or spurs. In trees such as the Sturmer, where fruit-buds 
develop freely, it may be necessary to thin out some of the fruit- 
buds in order to avoid overcropping. Weak, spindly, and surplus 
laterals should be thinned out. 

In subsequent years the pruning will mainly consist of thinning 
out the fruit-spurs and fruit-buds, a shortening of laterals, and the 
cutting-out of injured, diseased, and worn-out parts of the trees. 
The trees must be kept growing moderately vigorously. The pruner 
is warned that trees of this habit of fruit-bearing, if not normally 
vigorous, will readily overbear themselves under this system of pruning 
unless they are carefully treated. In addition to a judicious bud and 
spur thinning at pnming-time, overloaded trees should be sufficiently 
thinned before the fruit exceeds | in. in diameter. Trees showing 
a tendency towards weakness should be kept well cultivated and 
manured. 

The lateral-bearing type of tree requires to be kept in a vigorous 
growing condition in order to produce regularly a sufficient quantity 
of well -matured growth. If this is done — and it is necessary 
that it should be in the Jonathan — veiy^ little difficulty will be 
experienced in successfully pruning these trees. Where necessary, 
the laterals should be thinned out to avoid overcrowding. All first- 
season laterals of normal length, about 12 in. long, which are retained 
should be left unpruned, as the terminal bud is usually a fruit-bud 
which will bear fruit during the season. Strong lateral growths which 
may be retained require to be cut back about one-third of their length. 
Occasionally fruit-buds are developed on these strong first-season 
shoots, and in some seasons they also develop on vigorously growing 
leaders. In pruning laterals on the Jonathan the pruner should cut 
back a lateral only to a well - developed leaf - bud or to a well- 
developed lateral growth. When laterals are cut back to dormant or 
small imperfect buds near the base these buds usually fail to respond 
and the stub dies. 

Second-year laterals, as in the spurring type, will develop one 
or more fruit-buds. In the Jonathan they are the principal fruit - 
bearing wood. The shorter of these laterals which have made little 
or no extension during the past season may be left unpnmed. Those 
which have made good growth should be cut back to a well-developed 
leaf-bud, or to one of the stronger lateral extensions. In order that 
the correct treatment may be given to the laterals before him a 
pruner must exercise his own judgment as to where they should bt' 
cut. Throughout the pruning of this tree it should be kept in mind 
that in order to maintain fruitfulness over a period of years it i.s. 
necessary to stimulate new growth with which to replace the wom-out 
laterals. Weak, immature growth should be thinned out. 
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To obtain the best results with the Jonathan, which is of a 
spreading habit, the tree must be kept growing as directly upright as 
possible. Sharp-angled bends on the leader growth should be avoided, 
as they restrict the sap-flow. It is also essential that a sufficient 
supply annually of well-developed two-year-old wood should be 
available to mainteiin the fruitfulness of the tree. This growth may 
be obtained by judicious pruning, by a judicious thinning-out of all 
weak and immature fruit-buds, by the thinning of the fruit, and by 
cultivation and manuring where conditions render these necessary. 


THE GROWTH OF PHORMIUM TENAX. 

SOME FURTHER NOTES. 

G. Smerle, Kaihere, Hauraki Plains. 

Phormium TENAX reproduces itself in two different ways : by sexual 
reproduction — that is, by seed ; and by vegetative reproduction — 
growing new fans from the old ones, and also by producing young 
fans from the rhizome. Fans springing up from the rhizome are much 
smaller when they appear than those produced from old fans, and a 
year or so longer is required for them to grow to a size suitable for 
milling. 

The vegetative reproduction is the most common form in our 
wild-growing phormium areas. In a good soil and in good environ- 
ment a fan of twelve to twenty months old will produce from one to 
two, and even three, baby fans. These fans, when they attain the 
age stated, will in turn reproduce, and so on. Nearly all fans 
produced vegetatively flow^er in the third year of their growth, and 
after maturing the seed the fan dies. Seedling plants which come 
up in wild-growing phormium areas where cattle or sheep are grazed 
have very little chance of growing to maturity, because the stock pull 
up the young plants, and in such areas regeneration b}^ seedlings cannot 
take place. 

Plants reproduced by vegetative means tend to weaken, and the 
offspring may be said to be as old as the parent plant. This is 
confirmed by the fact that phormium produces every third year 
a specially large quantity of flower-stalks. Millers call that year 
a *‘crady'* year, this term apparently arising from a corruption 
(“koradi*') of the Maori word korari for the flower-stalk. If every 
fan produced a flower-stalk every third year, then there would be every 
year a similar amount ; but that is not the case. Carefully examining 
bushes in the flowering year, one finds that many year-old fans have 
produced flower-stalks. It is remarkable that the intensive flowering 
year coincides all over the North Island, and probably also over the 
South Island. 

Seedling plants — that is, plants by sexual reproduction— are more 
vigorous growers and more disease-resistant than plants from old fans. 
For breeding new and better varieties, sexual reproduction is 
indispensable. Seeds sown by the writer on 5th March started to 
germinate on loth April, and seeds sown on i8th August commenced 
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to appear on 12th October. Only a small proportion of seeds will 
germinate in this time ; the majority will take much longer. It was 
noted that from seeds sown on 15th September a few germinated on 
19th October, some on 25th February, and a few stragglers appeared 
on 17th April following. The average time for germination is from 
three to seven weeks, and a good germination will give 65 to 75 per 
cent, of seedlings. 

Seedling plants kept clean of weeds and growing in good soil will 
produce a young fan after eight months' growth, and a year-old 
seedling will have two to three of these baby fans. A single two- 
year-old seedling plant, if planted in good soil at the right distance and 
cultivated, will produce from six to twenty new fans in two and a 
half years' time. Plants which produce many fans have narrower 
leaves than plants of a similar variety with fewer fans in the bush. 

Dense bushes with narrow leaves produce less fibre than bushes of 
similar variety with wide leaves. In cultivated soil and spaced at 
a suitable distance a plant will produce wider leaves and of a better 
fibre content than in uncultivated soil. A properly grown plant will 
pfbduce leaves from 6 ft. to 9 ft. high in two and a half years' time. 
A few of the seedling plants will produce flower-stalks in the fifth year 
after the seed was sown, and the young fans of that flower-stalk fan 
will flower in the third year after their appearance. 

It will be seen that the period of growth of most fans is three 
years. Exceptionally, a fan grows for a longer time, even if it has 
sprung from an old one, but such cases are very few. The fact of the 
special flowering year indicates this very plainly. In the writer s 
previous notes {Journal, January, 1927) it was shown that the leaf in 
the fan is ready for milling in about a year's time, and that all the 
leaves die before they are two years old. By the hook-cutting method 
millers have to wait from three to four years until the cut plants 
attain a millable size. During this long period they lose many leaves 
and also many fans. 

Recent experiments by the writer show that the best fibre is 
obtained from leaves eleven to fourteen months old. Leaves fourteen 
to sixteen months old (those of sixteen months being the oldest that 
could be used for milling for the experiment) gave coarse and rather 
brownish-looking fibre, and the scutched-fibre percentage was lower 
than that from the leaves eleven to fourteen months old. Following 
are the details : — 


Age of Leaves m 
Alonths. 

Green 

Weight. 

1 

Weight of Unscutched 
Fibre. 

Percentage. 

Weight of 
l-mishfd Fibre. 

Percentage. 


lb. 

! lb. 



lb. oz. 


4 to 6 

18 

i 2 


13-28 

I I 

6*00 

8 to II 

13 

i I 

7 f 

11 * 3 ^ 

0 13 

6-25 

II to 14 

14 

1 I 


I 2 -I 6 

0 13 

7-59 

14 to 16 

17 

i 2 

i 

6 i 

^ 35 ^ 

I 4} 

7-35 


The hand scutching was rather severe ; with an automatic scutcher 
the finished fibre content would have been higher. Test scutching 
cannot be done satisfactorily by hand. The operator always tends 
to scutch the experimental hanks for a longer time than the usual 
fibre. 
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SEASONAL NOTES. 


THE FARM. 

AUXILIARY FEEDING. 

July is often the most severe month of winter, and one of the farmer's 
main cares at this period will be to see that his stock receive not only 
sufficient fodder to rebuild tissue but enough to maintain ample bodily 
warmth. It may have been found necessary to husband the hay and 
other forage until now, but no pinch should be allowed in July. 
Specially important is this in the case of pregnant ewes and cows 
due to calve in early spring. Scant feeding may not only impair 
the milk-flow of the ewe or milch cow -it may actually endanger the 
whole future of the offspring. 

On farms where a variety of’ root crops are grown the swedes will 
be fairly well cleaned up by the end of July, and the carrots should 
be fed next. Carrots are ideal for cows when they first come into profit, 
and as they usually start a new growth about the end of August it is 
better to use them earlier when at their best. Mangolds will keep 
longer than any other root, and the longer, within limits, they are kept 
the better their feeding-value. For this reason they should be the last 
root fed in winter and early spring. 

Chou moellier is now extensively grown, and there are quite large 
arenas being saved for July and August feeding. Generally this forage 
is in good condition in July, but August frequently sees a new growth 
and a tendency to run to seed. When in this condition there is some 
danger of it inducing redwater if cows are turned on to the crop. 
At this period of the year it is safer to cut the forage and let it wilt 
to some extent before being fed to stock. 

Feeding-off of aiitumn-.sown cereals should be done before the crops 
become too rank. Generally speaking, two light feedings will be better 
for the crop and the stock than one lieavy feeding. 


PASTU RE-MAN AGEMEN T. 

Where rough feed still exists it will now bt," good practice to get it 
eaten out and the paddocks thoroughly cleaned up and harrowed about 
the end of July in preparation for the early spring growth. Old herbage 
that has stood in winter has very little feeding-value, and in the case 
of in-calf cows frequently does considerable harm by bringing about 
compaction. On the higher country where spring is late this cleaning- 
up may be left a month later. It sometimes happens on dairy farms 
where plenty of roots, hay, and ensilage are provided that difficulty is 
experienced in getting paddocks well eaten out. In such cases it is a 
good plan to either buy a few hungry store cattle for the purpose or 
give the grazing to .some other farmer who owns this type of cattle. 

Hay and roots should be fed on the poorer and older pastures, and 
the drier situations chosen for the purpose. This is a sure method of 
raising the fertility and introducing grass-seed on to bare places. The 
hay should be distributed across the field, so that the beneficial effects 
may be well spread. Exception can be made in the case of patches 
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which are infested with grass-grub, on which the feeding-out may be 
concentrated. The incidental consolidation and reseeding will be found 
useful in controlling this pest. 

Tripod harrowing is one of the cheapest and most profitable opera'- 
tions on the farm, and there are few better ways of utilizing days when 
other work cannot be undertaken. The maintenance of a good pasture 
depends on a healthy root-system, and letting the air into the turf is 
of great importance in promoting this condition. Although chain har- 
rowing is useful for the spreading of animal-droppings, it is of little 
value for surface cultivation, and the majority of our old pastures need 
far more drastic treatment than they are now receiving. The best time 
for doing this work is when the ground is moderately damp or during 
showery weather. 

Rolling, especially on light land, will benefit young grass, but this 
operation should not be carried out on a frosty morning. 

Any top-dressing still to be done should now be pushed on, so that 
all such manuring for this season may be finished by the middle of 
August. It is satisfactory to note that most grassland farmers are 
taking advantage of the present low prices of phosphatic fertilizers to 
largely extend their top-dressing. The average farmer cannot afford 
not to top-dress. 

SEED PEAS. 

Ground being prepared for commercial crops of seed peas should be 
well cultivated throughout July and manured. In localities where late 
frosts are not generally experienced, earlj^ sowing — about the last week 
in July — is advantageous. 

— Fields Division, 


THE ORCHARD. 

PRUNING. 

The most important work at this period of the year is pruning, which 
in all the larger orchards should be pushed on as fast as possible, so 
that it may be completed before the trees break into growth in the 
spring. The special article on pruning commenced last month is con- 
cluded elsewhere in this issue of the Journal, It may be added that 
the larger wounds should be cut smooth with a sharp knife and then 
given a coating of paint or tar, in order that the cut surface may not 
1 ^ exposed to the attack of fungi. All prunings, large and small, should 
be gathered and burnt as soon as possible, so as to minimize the spread 
of disease. 

GRAFTING AND BUDDING. 

Trees which it is intended to bud in the spring may now be cut 
down to within 2 ft. of the position at which it is intended to insert 
the grafts. A clean, fresh cut should be made at the time of grafting. 
It is' generally advisable to graft the older trees about 6 in. to 12 in. 
above the point where the limbs fork. Stone-fruit trees which it is 
intended to bud in January or February should be cut back to just 
above the forks, so as to induce suitable new growth for budding into. 
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CULTIVATION. 

Ploughing may be carried out where the land is in a suitable con- 
dition, and should be completed as early as possible. A depth ranging 
from 3 in. to 8 in., according to the age of the trees and the depth of 
the roots, is usually sufficient to turn in and cover the weeds or green 
crop. When ploughing close up to the trees the depth should not be 
greater than from 3 in. to 4 in. 

MAINTENANCE OF PLANT. 

During the winter months advantage should be taken of wet days 
to clean, oil, repair, or paint harness, tools, and implements, &c. The 
spray-pump should be the first to receive attention, and the whole 
outfit should be thoroughly overhauled and put in good working-order. 
In localities subject to heavy frosts no liquid should be left in the pump, 
otherwise the latter may be seriously damaged. 

HARES AND RABBITS. 

These animals sometimes cause considerable damage to young trees 
at this time of the year. In localities where they are present the 
orchard should be netted in. All netting fences should be examined 
carefully, and any holes which may be found repaired at once, at the 
same time clearing oiit any of the pest which may be in the orchard. 
Where netting is not provided the trees should be securely bandaged 
with newspaper or painted with a mixture of oil and horse-manure. 
The oil mixture is usually effective from three to five nights, and it is 
necessary to renew the application at intervals until all danger is past. 
On laterals and young branches or leaders the oil should not be stronger 
than I in 4. 

FRUIT IN STORAGE. 

Fruit in cool and ordinary storage should now be examined at 
frequent intervals. Apples should be disposed of while sound and in 
good condition, and before they show any sign of shrivelling or become 
overripe. Overmature fruit will not stand the handling that freshly 
picked fruit will, and frequently arrives on the market in an unsale- 
able condition. Pears should be disposed of before they become too 
yellow and ripe. All stored fruit should be repacked before it is placed 
on the market. 

SPRAYING, 

Experience has shown that what is termed winter spraying is usually 
best delayed until early .spring. In circumstances where it may be 
considered advisable, however, a heavy winter dressing of an insecticide 
or fungicide can be applied. 

— W, K, Dallas, Orchard Instructor, Dunedin. 

Citrus-culture. 

It is far too general at this period of the year to find the citrus-groves 
overgrown with weeds and misplaced planted cover-crops. Although it 
is desirable to allow a wealth of green stuff to grow, to be later turned 
under, this growth should be controlled. If allowing vegetation to 
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grow means that the soil becomes sour it is best to choose the lesser 
of two evils and turn the land over in order to allow excess water a 
chance to dissipate. The same amount of humus may not be added 
to the soil, but lack of humus is preferable to excess moisture. Where 
the land is well drained and a heavy cover-crop allowed to grow, this 
should still be controlled to the extent of keeping the area immediately 
imder the tree in a state of clean cultivation. Neglect of this results in 
loss of soil-sweetness, with a consequent setback to the tree. Excessive 
weed-growth also often results in the softening of trunk-bark to an 
extent which leaves it less resistant to the various forms of rot that 
readily attack that part of citrus-trees. 

Pruning: Some pruning will be required among lemons, where 
growths from 3 ft. to 4 ft. in length of an extended unfurnished nature 
are often found. These were made during the past autumn, and will 
naturally divide at the tips towards springtime if left uncut, giving the 
tree that form of straggly growth so difficult to deal with later without 
loss of crop. These long shoots should be pruned now to about half- 
length ; they will then give rise to side growths of a good fruiting 
habit where required by the grower. It is possible that if all such long 
shoots are so treated the tree will become too bushy and compact. In 
this event only the required number for which good space can be found 
should be allowed to remain. 

— JV. H, Rice, Orchard Instructor, Auckland. 


POULTRY-KEEPING- 

THE BREEDING-PENS. 

The season has now arrived when the breeding-pens should be mated 
nj>. This is one of the most important pha.ses in the poultry-keeper's 
year. It is, indeed, a time when his judgment is put to a severe test — 
that is to say, if the good qualities of his stock are to be improved or 
maintained. In the work of selecting the breeding - birds the first 
essential is to have purebred stock to select from — good specimens of 
the breed they represent. Therefore, if any real advance is to be made 
in holding the good qualities of a flock, the poultry-keeper must neces- 
sarily have a knowledge of the standard requirements of the particular 
breed or breeds he is working with. In order to be'come familiar with 
the various standard types of the most useful and popular breeds of 
poultry the novice cannot do better than study closely the plates, 
together with the text describing the breed characteristics, in the Do- 
minion Utility poultry Standards. Copies of this booklet are obtainable 
from the Publisher, Department of Agriculture, Wellington, at a cost 
of 3s. each, postage free. 

It is pleasing to notice that utility poultrymen are now taking a 
greater interest in the poultry shows of the Dominion. It is to be 
hoped that the show movement will rapidly .spread and increase in 
importance, as this is practically the only means we have of preserving 
in a state of purity the many useful and beautiful breeds of poultry 
that are at our command. One of the greatest mistakes made in the 
past was to assume that because a bird was built on utility lines it 
could not be a good specimen of the breed it represented. The old 
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practice of treating phenomenal egg records, the width of the pelvic 
bones, &c., as the chief qualification of a breeding-bird — which practi- 
cally meant the ignoring of breed characteristics — is fast passing away. 
On most successful plants more attention is now being given to the 
maintenance of breed-type than ever before. Beauty and usefulness 
are not inseparable, but in the absence of show competition this fact 
is apt to be ignored, if not lost sight of altogether. Of course, a first 
cross — that is to say, the progeny of two pure breeds — will sometimes 
give good results, but it is yet to be proved that from a general stand- 
point such stock are more profitable than stock bred in a state of 
purity. If any argument is required to bear out this contention it is 
surely conveyed hy the high egg records produced by purebred stock 
in the egg-laying tests. In any case it takes two pure breeds to produce 
a first cross. 

Having purebred stock, the next great essential is points indicative 
of constitutional vigour. It cannot be expected that a bird bred from 
a weak parent will have the stamina to withstand the great strain on 
the body which heavy egg laying entails, nor have the power to digest 
and assimilate the food necessary for the production of a large number 
of eggs. Profitable production implies profitable stock, and the securing 
of this rests chiefly on the class of stock mated. Many poultry-keepers, 
especially farmers, make the common mistake of using eggs for hatching 
purposes from the whole of the flock, whether the birds be good, bad, 
or indifferent. Such a practice soon leads to deterioration of a flock, 
however well they may be bred. If a flock is to be built up and main- 
tained, nothing but specially selected birds should be bred from. Just 
as the dairyman selects or rejects his cows from a breeding standpoint 
on the quantity of butterfat they produce, so must the good layers 
(also possessing the other necessary breeding qualifications) be selected 
in the case of pouItr\^ This means the necessity of a breeding-pen and 
mating the best specimens by themselves. No poultry plant is complete 
without a breeding-pen. It must always be remembered that it is more 
profitable to have, say, one hundred pullets bred from specially selected 
stock than double the number bred from indifferent stock. 

General Appearance, 

As a guide to the novice the following points may be mentioned as 
indicativ(' of strong constitutional vigour in both sexes. A clean face 
free from wrinkles and feathers, prominent bright eye, short stout beak, 
legs set wide apart, short shank, tight feathering, and a well-developed 
crop. Hand-in-hand with these points should go signs suggestive of 
laying-power, such as a long deep body, and a well-developed abdomen, 
soft to the touch, surrounding the abdominal region. In addition, the 
back should be broad, while generally the bird should present an alert, 
businesslike appearance. Birds with coarse heads, long thin beaks, 
heavy feathered eyebrows, dull sunken eyi.*s, and wrinkled skin sur- 
rounding the eye, usually indicate poor egg-capacity and low vitality, 
and obviously should not be bred from. 

As to size, it is now generally recognized that the medium-sized bird 
of its breed is the best layer. It should, however, be clearly under- 
stood that the most productive hen is not necessarily the best bird to 
breed from. The danger of improving one character by weakening 
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another should always be kept in mind. It is always advisable to 
choose for the breeding-pen the hen of a slightly larger size than that 
of the ideal layer : this for the reason that when breeding for heavy 
egg-production there is always a tendency for the stock to decline in 
weight rather than to increase. In short, the sm&.ll individuals will 
come soon enough to vex the breeder even when nothing but large 
specimens are bred from. 

Size of Eggs. 

Another important qualification in the breeding-hen is that she be 
a layer of good-sized marketable eggs. As things point there is evexy 
reason to believe that in the near future our eggs will have to face 
keener competition on the oversea market than has been the case in 
the past. To meet this growing competition nothing less than a 2 oz. 
product is required. On the local market, where there is no outside 
competition, and under the present system of selling by count, an egg 
scaling if oz. realizes as much as one of 2 oz. or more. On the London 
market, however, it is entirely different. Eggs are paid for not only 
according to their internal quality but their weight as well ; and the 
sooner this fact is realized by the producer the sooner will the export 
trade be placed on a sounder footing. The fact of having to include 
a i| oz. product in export shipments (as was the case last year) in 
order to remove the small existing surplus beyond local requirements 
is sufficient to indicate that the matter of small eggs is one of the most 
important problems to be solved if maximum returns are to be secured 
from the export trade. The weak argument used by those who favour 
shipping the i? oz. product is, We are going to sell our eggs at a 
price f.o.b., and if the grade suits the buyer nothing more is required.** 
Be this as it may, the fact remains that if the size of the eggs were 
consistently increased the price would be increased accordingly. After 
all, if a sound export trade is to be built up and a keen demand created 
for New Zealand eggs, it is the quality that appeals most to the oversea 
consuming public (not necessarily the speculator) which calls for first 
consideration ; and it is certainly not the egg weighing less than 2 oz. 
that will appeal most in catering for the high-class trade. 

The existing problem of the small egg can be solved only by breeders 
taking greater care in the selection of their breeding-stock as well as 
the eggs intended for incubation purposes. This implies the elimination 
of diminutive specimens of their breed from the breeding-pen, and using 
no egg for hatching purposes under 2 oz. in weight. 

The Male. 

In the mating of stock the male bird has an important bearing — he 
is more than half the flock. He should, above all things, possess signs 
of undoubted constitution. Further, he should be the son of a healthy 
mother with a record of egg - laying performance behind her and a 
producer of first-grade eggs. He should also possess strong masculine 
characteristics by being stouter and more cobby than the female. The 
hen should be feminine in all respects. The feminine-looking male or 
the masculine female should never be bred from. 

MANAGEMENT OF BREEDING-STOCK. 

The proper feeding of the breeding-birds is all-important if success 
is to be assured in the hatching and rearing of the progeny. They 
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should be put on a special diet. This should be plain, as on no account 
should the birds be forced for heavy laying ; rich food such as meat, 
milk, &c., should be sparingly provided. The best plan is to supply 
at all times a mixture of any grains, such as wheat, maize, oats, &c. 
In fact, the greater the variety of grains fed the stronger will be the 
hatching-qualities of the eggs, and the easier will the chicks be to rear. 
The food should be fed in deep litter to induce exercise, this being 
essential if the birds are to be maintained in a proper breeding condition. 

- F. C. Brown, Chief Poultry Instructor. 


THE APIARY. 

WINTER INSPECTION. 

The management of the apiary at this season consists chiefly in making 
an occasional round among the bees to see whether anything has gone 
wrong with them. On no account should they be unnecessarily meddled 
with. Where any doubt exists as to the stores required for wintering 
it may be necessary to open the hives. However, it is by far the better 
practice to try and estimate the quantity of stores on hand by lifting 
the back of the hives. Experienced beekeepers can in this way gauge 
by weight the stores present. Inexperienced beekeepers will, of course, 
have to examine the combs. If it is necessary to do so, choose a fine 
day, and in any manipulation that follows on no account break up the 
cluster of bees. After examination, close up the colony as soon as 
possible in order to conserve the heat. If a colony is found deficient 
of stores, a comb or two of honey or a cake of candy laid on top of the 
frames over the cluster will help con.siderably. At this season of the 
year bees will not take syrup readily. If combs of honey are on hand 
and feeding is carried out, place the combs on the outside of the clu.ster. 
To place them in the centre of the cluster will be the means of dividing 
it, and this will result in much harm to the bees and probably bring 
about their death. 


MATS AND COVERS. 

After heavy rains it is well to examine the mats over the frames. 
If any damp ones are found, replace with dry ones. A supply of mats 
should always be on hand. It will only be necessary to gently lift one 
end of the cover to discover the condition of the mat, and this can be 
done without disturbing the bees. 

All covers that are not absolutely rainproof should receive atten- 
tion. No better covering for roofs can be had than sheet lead. Such 
covers are costly to commence with, but are rainproof and do not 
require to be secured in windy locations. If found too expensive, cover 
the roofs with zinc or ruberoid. If the latter material is used it should 
be heated before being fixed to the roofs. 

REMOVING SPARE TOP BOXES. 

All the top boxes that have not yet been removed should now be 
taken off and the bees confined to the brood-chambers. Breeding will 
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commence shortly in colonies of normal strength in the warmer parts 
of the Dominion, and the hives should be made snug with well-fitting 
mats to conserve the heat of the hives. If it is found that the bees 
have taken to a top box entirely, remove the lower one and put the 
former in its place. 

— E. A. Earp, Senior Apiary Instructor. 


HORTICULTURE. 

PRODUCE IN STORAGE. 

Potatoes, onions, and other produce in store are frequently seriously 
depreciated by neglect, particularly when careful grading has been 
omitted. A thorough examination of the condition of such produce 
should be made from time to time so that it may be marketed without 
loss. Any dampness or heating will quickly cause sprouting and decay, 
but this may be avoided by suitable ventilation and drying. The danger 
of heating is greater where large bulks are stacked in a compact 
manner. If tipped into bins they should not be very deep, and if the 
store is small, with comparatively little air-space, the more ventilation 
will be required. 

VEGETABLE CROPS. 

Spring cabbage and cauliflowers planted out towards the end of 
autumn will now commence to renew their growth, and will require 
hoeing in fine weather to check the competition of weeds. When some 
growth has been made they may be judiciously fed with fertilizers now 
and again, as required to produce the crisp vigorous qualities that are 
desirable in these crops. Where autumn-sown peas are grown they will 
require somewhat similar attention. 

The preparation of the lighter and warmer land for the early and 
also the hardier main crops should now be completed by occasional 
cultivation when dry, in order to clean the ground by sprouting and 
destroying the seeds of weeds. During the coming month the main- 
crop cabbage, cauliflower, lettuce, and onion plants sown in late autumn 
may be planted out on such lands. In most instances a moderate 
dressing of suitable fertilizers should be worked in with the cultivator 
a short time before planting. 

Shallots, garlic, and artichokes may also be planted. Broad beans, 
peas, spinach, and main-crop cabbage and cauliflower seed may be sown 
when the conditions are suitable. 

Where the practice of sowing the onion crop in spring is adopted, 
the earliest opportunity of carrying out the work should be taken. By 
doing so the bulbs are well forward before the period when the more 
serious fungus blights are prevalent, and they may also be harvested 
to greater advantage during the warmer months. 

CROPS GROWN UNDER GLASS. 

Another season now commences in this section with the sowing of 
tomato and cucumber seeds for planting out under glass towards the 
end of August. Next in importance to seed strain is the need of 
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growing plants that are of good, strong texture. This condition is 
obtained chiefly by growing them steadily from the start. Rapid 
growth is apt to be very encouraging to the grower, but the satisfac- 
tion is entirely misplaced, as such a plant will be seriously checked 
when planted out, and will take valuable time in making a recovery. 
There is hardly any exaggeration in stating that temperatures too high 
are as serious as those which are too low, yet this is rarely realized. 
The ventilation of the house is best left to one person, who will get 
accustomed to its working. A temperature of 55""- 65° F. is best for 
tomatoes, and a slightly higher range for cucumbers. If the tempera- 
ture is inclined to exceed the maximum, ventilation must be given to 
steady it. By such means, and the use of water of about the same 
temperature as the glasshouse, the desired type of plant may be grown, 
and early fruit which secures the higher prices is obtained. 

It is also time to complete the preparation of the glasshouses in 
which the plants are to be planted out. It is necessary that the houses 
should be thoroughly cleaned, and the land given the requisite amount 
of cultivation and manures in time for it to consolidate into a firm 
condition. Houses that have been kept clo.se and allowed to become 
very dry will require to have the ground thoroughly saturated with 
water, so as to bring the soil back into a state of fertility. 

Some unheated houses that were subject to damage by spring frosts 
were successfully brought through the danger period last season with 
the assistance of electric radiators. The wiies were piped along the 
apex of the roof with plug sockets placed at intervals. Half a dozen 
small radiators are quickly placed into position by means of plugs and 
cords, and just as quickly removed and stored away when the need for 
them passes. This method has given excellent results, and with a 
clocked switchboard the current tm.y be obtained at night, when it is 
most required by the grower, at a reduced rate that is reasonable for 
the service obtained. 

SEASONABLE WORK IN THE BERRY BRAKES. 

With the greater demand for berry fruits, there is an increa.sed 
interest being taken in the growing of currants, gooseberries, raspberries, 
loganberries, and strawberries, and some very fine work is being done. 
There is, however, much room for improvement in many gardens in 
the way of pruning, spraying, and feeding. Attention to these matters 
now is the best way to avoid the melancholy study of disease when a 
heavy crop should be ripening. There is no method of growing good 
crops continuously without careful attention to these matters. Neither 
is it satisfactory to prune the buslies and set a heavy crop unless 
manures are given to enable the plants to develop th(' berries. 

After pruning, manures may be applied and ploughed in, and the 
early flowering kinds given a good application of a carefully prepared 
Ixirdeaux spray. 

TOBACCO BARNS, SEED-BEDS, AND FIELDS. 

In the barns the baling and despatch of cured leaf will now bring 
the season to a close. Handling dry leaf and packing slack bales are 
two points to be carefully guarded against. Leaf so packed is almost a 
total loss after transportation. While the leaf-stems must be thoroughly 


ao— Af. iovroftl. 
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dried out, the blade of the leaf must contain sufficient moisture to allow 
it to be handled without breakage. If it is then firmly packed into 
bales with the help of a press it will arrive at its destination in 
creditable condition. Presses need not be elaborate or expensive, 
although such may be a convenience where a great deal of work has 
to be done with them. 

As the first seed-beds for the new season are made during the month 
of August, it is already time to commence the necessary preparation. 
While it is desirable to have the beds near the homestead to facilitate 
the necessary supervision, care must be taken to avoid fouling the land 
with tobacco-diseases by successive sowings in the same place without 
sterilization ; even with it the land is often impoverished by lo.ss of 
humus and other properties. No precaution should be neglected to 
secure early, healthy plants. The site for the seed-beds must be warm 
and sheltered, and the soil well drained. Where it is decided to sterilize 
the top soil, the method of the Maori kumara-cultivators may be 
adopted. Brushwood is piled to a depth of 3 ft. to 4 ft. and burnt, 
thus heating the soil sufficiently to a depth of a few inches to destroy 
organic life. The land in this case is afterwards given only a shallow 
cultivation, of 3 in. or 4 in., so as to retain the treated soil. In some 
localities glass sashlights would be of value for the protection of this 
first sowing. 

The necessary seed should be obtained now, if it is not already in 
hand, and care taken to get the best quality of a suitable variety. It 
is also desirable to test it for germination, so that it may be sown as 
thinly as possible. Seed should also be obtained from clean plants, as 
plants readily carry some serious diseases. A teaspoonful of average 
seed will sow 10 square yards — sufficient plants for an acre of land ; 
and an ounce is sufficient seed for plants for 5 or 6 acres. 

The field in which the plants are to be placed also requires consider- 
ation. The selection and preparation of this land is often left until it 
is too late to be effective, and then the cutworm pest is bad and con- 
stant weeding is required. An early light ploughing to allow all grass 
and weeds to decay is often good preliminary treatment, to be followed, 
when that is accomplished, by a second ploughing that is rather deeper 
and crosswise. The most suitable land for the tobacco crop is a friable 
soil of fair quality, well drained, and lying in a sunny position well 
sheltered from prevailing winds, which do serious damage by bruising 
and tearing the leaves. ^ Horticulturist. 


Honour for Dr. L. Cockayne . — Another scientific honour has been conferred on 
our esteemed contributor, Dr. L. Cockayne, F.R.S., of Wellington. At the last 
annual meeting of the Botanical Society of America he was elected a corresponding 
member of that body. During the twenty years of the society's existence only 
fifteen such memberships have been accorded by it throughout the world, including 
four in the British Empire, Dr. Cockayne’s being among the latter. 


Destroying Californian Thistle . — Small patches of Californian thistle in a fairly 
clean grass-paddock may be killed out by sinking a post firmly in the middle of 
the patch. The cattle, rubbing themselves on the post, will tramp the surround- 
ing ground bare. Another similar method is to place a lump of rock salt on the 
patch. 
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WEATHER RECORDS: MAY, 1927. 


Dominion Meteorological Office. 

GENERAL SUMMARY. 

May is regarded as the last month of autumn, and was this year rather cooler 
and more changeable than usual — in fact, the last week may be described as the 
commencement of winter. 

While the first part of the month was dry and the days sunny, yet the earth 
radiated its heat at night so that there were several severe frosts. On the 12th 
20 degrees of frost were registered at Hanmer Springs ; and earth-temperatures 
were generally lower than the average. These frosts did not occur in the cold 
and wet weather at the close of the month, the clouds then blanketing the 
earth and the rainfall distributing a certain amount of latent heat There was, 
however, on the morning of the 31st a frost of 14 degrees at Christchurch, which 
is the lowest temperature on the grass ever recorded there in May. 

Rainfall was below the average in Otago and South Canterbury and between 
Farewell Spit and Westport in the South Island, and in Hawke’s Bay and 
Poverty Bay in the North Island, but was considerably above the average in most 
other parts of the country. Rainfall was particularly heavy about the 26th, 
27th, and 28th, when a westerly storm area combined with a disturbance from the 
north. Total rainfalls at some of the stations were as follows : Arthur's Pass, 
17-85 in. ; Otira, 20-92 in. ; Greymouth, 10-5910 ; Ross, 15-3310. In the 
far North, Puhipuhi Plantation had an unusually heavy total of 12-59 in., 
and Waihi registered a total of 10-89 in. for the month. On the other hand, 
Christchurch was 80 per cent, and Waiau 85 per cent, below the mean for the 
month. 

There were several windy periods, but on the whole the month was fairly calm. 
Except in the dry areas there was a good growth of autumn feed. 


RAINFALL FOR MAY, I927, AT REPRESENTATIVE STATIONS. 


Station. 

Total Fall. 

Number of 
Wet Days. 

Maximum 
Fall. I 

1 

Average 

May 

Rainfall. 

North Island. 
Inches. 

Kaitaia . . . . . . ! 4-98 

9 

Inches. 1 

1 *86 

Inches. 

5-oO 

Russell 

6-78 

M 

I-7S 1 

515 

Whangarei 

705 

10 

2-36 

0-70 

Auckland 

5*4^^ 

IcS 

I -96 

4*50 

Hamilton 

6-13 

21 

2*42 

4*54 

Kawhia 

7-24 

18 

1-74 

4*77 

New Plymouth 

ivbl 

19 

1*34 

015 

Riversdale, Inglewood . . 

12-19 

18 

2-8i 

<^J'vS2 

Eltham 

7*57 

Ib 

2-42 

5-^7 

Whangamomona 

8-31 

17 

2*83 

(>’59 

Tairua 

6-i8 

17 

2 •02 

0-1 1 

Tauranga 

5*3-2 

14 

1-79 

5-iO 

Maraehako Station, Opotiki 

7-02 

b 

2-00 

570 

Gisbonie 

3*43 

lb 

0-97 

597 

Taupo 

6-19 

10 

2-17 . 

3O0 

Napier 

2-92 

M 

I 03 

3*74 

Maraekakaho Station, Hastings . . 

i 2-31 

14 

O'Oi 1 

3-5-J 

Taihape 

1 3*71 

15 

0-85 : 

3S4 

Masterton . . . . . . 

1 4-07 

15 

0-96 

403 

Patea . . . . . . 

: 5*«7 

15 

I -Oo 1 

3 91 

Wanganui . . . . . . 

1 3*13 1 

10 

0O9 j 

342 

Foxton 

! 6-40 i 

10 1 

1-36 : 

2.78 

Wellington 

5*77 

13 1 

■i -73 ' 

476 
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RAINFALL FOR MAY, 1927 — Continued, 


StatiOQ* 

Total FaU. 

Number of 
Wet Days. 

Maximum 

FaU. 

Average 

May 

Rainfall. 


South Island 






Indies. 


Inches. 

Inches.. 

Westport 


6-50 

15 

I-I 2 

1 6-58 

(irey mouth 


10*59 

15 

2-58 

1 8-01 

Hokitika 


13-99 

12 

3*71 

1 9-71 

Ross . . 


15*33 

II 

4*15 

i 9*73 

Arthur's Pass . . 


17-85 

13 

3*50 

1 11*02 

Okuru, Westland 


i 6-39 

16 

2-77 

11*60 

Collingwood 


8-12 

15 

1-49 

; 10*18 

Nelson 


3*65 

8 

1-07 

3*08 

Spring Creek, Blenheim 


3-37 

6 

1-90 

1 3-19 

Tophouse 


7*08 

12 

2*65 

1 3*94 

Hanmer Springs 


3-48 

10 

085 

1 4*47 

Highfield, Waiau 


0-50 

5 1 

0*16 

3-41 

Ciore Bay 


1-25 

6 * 

o*6o 

3-^3 

Christchurch . . 


0-53 

8 

0-21 

2 65 

Timaru 


0-50 

5 

0-26 

1*41 

Lambrook Station, Fairlie 


0*54 

5 ! 

1 o-i8 

I -.53 

Benmore Station, Clearbum 


1-29 

9 ' 

0-54 

1*75 

Oamaru 


0*83 

5 

0-47 

1*61 

Queenstown 


2-11 

10 1 

0*70 

2*63 

Clyde.. 

, . i 

0*70 

6 1 

0*22 

0*97 

Dunedin 


2-29 

10 

1*20 

3-23 

Wendon 


1*61 

9 

0-66 

: 2*31 

Gore . . 


1*63 

1 ^5 

0-58 

2*71 

Invercargill 


2*70 

19 1 

0*42 

, 4 - 4 ^» 

Puysegur Point 


9*10 

17 1 

0-78 

1 0 81 




—D. 

C. Bates, 

Director, 


WHEAT AND OATS THRESHING RETURNS. 

Returns of actual threshings received by the Government Statistician up to 
19th May from threshing-mill owners showed that until then totals of 5,436,622 
bushels of wheat and 2,937.341 bushels of oats had been threshed out. The ave- 
rage yield per axire in cases where particulars of areas were furnished (covering 
99 per cent, of total threshings) worked out at 38-02 bushels for wheat and 43*25 
bushels for oats. The figures for the Canterbury, Otago, and Southland Land 
Districts respectively were as follows : Canterbury — Wheat, 4,543,938 bushels 
threshed, averaging 38-43 bushels; oats, 1,640,513 bushels threshed, averaging 
42-06 bushels. Otago — ^Wheat, 715,293 bushels, averaging 37-68 bushels ; oats, 
696,868 bushels, averaging 47*18 bushels. Southland — Wheat, 18,177 bushels, 
averaging 35*67 bushels ; oats, 468,465 bushels, averaging 44*87 bushels per acre. 


PRECAUTIONS AGAINST FOOT-AND-MOUTH DISEASE. 

Fitll information was placed before the Board of Agriculture at its last meeting 
in regard to the incidence of foot-and-mouth disease in Europe, and the regulations 
made for the prevention of the introduction of the disease into the Dominion 
were reviewed. The Board decided that it could not recommend anv relaxation 
of the regulations except in so far as the importation of cattle from the Island of 
Jersey was concerned. Jersey still enjoys freedom from the disease, and in the 
circumstances the Board decided to recommend that cattle be allowed entp^ from 
there, provided arrangements can be made for them to be transhipped in open 
water without landing in Britain. 
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ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

RABBIT-POISONING WITH PHOSPHORIZED POLLARD. 

J. F. C., Rangataua : — 

I should be glad to know (1) the best time for poisoning rabbits with phos- 
phorized pollard ; (2) whether it is safe to lay the poison in the same paddock 
with sheep, and, if not, how long should the paddock be left empty ? 

The Live-stock Division : — 

(1) The best time to poison varies in different parts of the Dominion. In 
your locality the best time for winter poisoning is during June and July, and for 
summer poisoning in February and March. It does not follow, however, that 
successful phosphorized-pollard poisonings are not obtainable at other periods 
Many settlers successfully patch-poison their lands throughout the whole year, 
and, if rabbits are increasing, a poisoning between the winter and summer is often 
necessary. (2) While, in most cases, poison can be safely laid in large paddocks 
ill which sheep are running, it is always advisable to act on the rule that “ preven- 
tion is better than cure,” and to remove the sheep while poisoning is being done, 
leaving the paddock empty for about a month, unless in the meantime good rains 
have destroyed the poisoned baits. In small paddocks it is in all cases advisable 
to remove the sheep when poisoning ; and if the poison is laid in a plough-furrow 
or on sods in well-defined lines that which has not been taken by the rabbits can 
be picked up or covered over after the lapse of a fortnight or so, after which the 
sheep can be turned on again. 


GERMINATION OF TREATED SEED WHEAT WHEN SOWING DELAYED. 

" Wheatgrower,** Methven : — 

Will you please inform me to what extent germination of wheat is affected 
by (i) formalin, and (2) the usual bluestone mixture, if the grain has to be kept 
(owing to break in the w'eather, for instance) a week or a fortnight, or even longer ? 
I am told that not more than 25 per cent, will germinate after forty-eight hours 
if pickled with formalin. 

Tile Fields Division : — 

(t) Formalin : The germination of formalm-treated wheat is undoubtedly 
lowered by each day's delay in sowing, but the actual amount is dependent on 
several factors, (a) The drier the treated w^heat becomes, the greater the loss in 
germination. Y^our informant is right that germination will probably be reduced 
by 7.5 cent, in fort3^-eight hours if the treated wheat becomes thoroughly 
dry and the atmospheric humidit^^ is low, or if it is sown in dr^^ soil. If 
kept moist and sown following rain the loss due to the treatment will not be so 
severe : but moulds grow well on formalin treated seed and will severely injure 
it if kept more than a few days in a damp condition. (6) Farmers as a rule use 
an ovcrconcentrated formalin solution, which materially increases both the initial 
damage and the loss on keeping. A strength of i pint of commercial formalin to 
60 gallons of water (1-480) is recommended (c) Wheat that is low^ in vitality, or 
that has been severely handled during threshing, is very liable to injury following 
formalin treatment. (2) Bluestone : The ” usual ” bluestone treatment is, like 
that of formalin, far too strong and does much unnecessary damage. A solution - 
scrength of i lb. bluestone to 10 gallons water is quite sufficient to control stinking- 
smut. Deterioration of wheat after treatment at this strength is not so rapid as 
with formalin, nor is the grain materially affected by drying — the actual loss in 
any particular case depending on the condition and variety of the seed. 
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PERIOD OF HEAT IN EWES. 

J. Driver, Okoia : — 

I have been asked several times lately how often a ewe comes on heat — or, 
rather, how long there is between the periods, assuming she is not in lamb. I 
should be obliged if you could give me information on die subject. 

The Live-stock Division : — 

Sheep, unlike other domesticated animals — for example, the cow— -do not have 
regular periods of oestrum (heat). Desire for the male usually shows about March, 
lasts for a few days, and, if not gratified, reappears a few times at short intervals. 
Presence of the ram among the ewes earlier in the season will bring on oestrum at 
that time. When in season, a slight discharge from the vulva is noticeable. 


SYSTEM IN MANORIAL TOP-DRESSING OF GRAZING-COUNTRY. 

Basic Super," Waipukurau : — 

I should be glad of an opinion on the following case : A man owns 1,000 acres 
of second-class land ; the grass consists mostly of agrostis and danthonia, and 
carries about a sheep to the acre, with some cattle to keep the roughage down. 
The place is not overstocked, but the sheep are not thrifty. The property has 
been in grass for a great many years. The owner intends to try top-dressing, but 
is not in the position to spend large sums this year. Would it pay him best to 
concentrate on one paddock, or to divide his manure among a number of paddocks 
— top-dressing certain portions of them, to enable all the sheep on the farm to 
get some phosphate, which, it is plain, the land is lacking in ? 

The Fields Division : — 

It is noted that apparently only a very limited amount is to be expended in 
manure. It would certainly be unwise to treat only portions of a number of 
paddocks in the endeavour to reach all the stock with some phosphate. Such a 
method would make it impossible to control the grazing and proper management 
of the untreated areas in each paddock. The landholder should concentrate with 
manures on one block at a time, extending to other blocks as early as opportunity 
permits ; and care must be exercised not to miss any portion of a block, otherwise 
the effect would be to draw stock away from untreated portions. The manage- 
ment in shifting stock from time to time would permit of distributing the effects 
of the phosphate on the block being treated. Such an area would be particularly 
useful for rearing hoggets. 


PIG-RAISING POINTS. 

C. W. Cowan; Ruatorea ; — 

I propose to fatten pigs, and would be glad of advice. I will have about 
30 gallons of milk daily, and am putting in 2 acres of lucerne, and will have 
another 2 acres of rough pasture for them to run on. For late autumn feeding 
I am putting in i acre of artichokes and i acre of maize. The land is good, and 
will grow good lucerne and maize and artichokes. I propose buying weaners in 
September. Kindly inform me — (a) How many weaners it would be advisable to 
buy to do well and fatten ; (6) how long I should have to keep them to attain, 
say, 140 lb. ; (c) what would be a good ration of meal to the foregoing ; (d) is it 
advisable to feed skim-milk warm, twelve hours old, or sour ; (^) when to plant 
artichokes to be fed off about ist April. 

The Live-stock Division : — 

In the first place, we may state that it would be more profitable to breed your 
own pigs than to buy weaners. Taking your queries seriatim : (a) The acreage 
mentioned for lucerne, maize, artichokes, and skim-milk should provide sufficient 
food for five good breeding-sows and their progeny, while if your crops are good 
it would probably carry more ; if possible, the sows should be purchased before 
the spring, but if they are not obtainable you should procure and carry on with 
about fifty weaners till February, and then forty more through next winter. (6) It 
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takes about five and a half to six months to produce pigs weighing up to 140 lb. 
and 150 lb. dressed weight, (c) A good ration comprises green lucenie, milk, and 
maize (grain) from i to 3 per cent, {d) It is best to feed skim-milk a few hours 
after separating — ^not sour, {c) Artichokes are planted in early spring, and arc 
well matured for feeding off as from June ; early April is too soon to commence 
feeding artichokes, as at that time of the year you should have some green feed 
available, such as maize, millet, or rape. 


ARTICHOKE TUBERS FOR SEED. 

Harrison and Saunders, Marua : — 

We have a small area of Jerusalem artichokes which it is our intention to 
keep for seed for the coming season. Should we remove the tubers from the 
ground when the tops are thoroughly withered, or allow them to remain till the 
planting season ? If digging is advised, what is the best method of storing the 
seed ? What is the correct time for planting, also best manurial dressing ? The 
land is heavy, with clay subsoil, and somewhat wet. 

The Fields Division : — 

It is best to leave the seed in the ground until you are ready to plant next 
season. If the tubers are raised and stored they are inclined to go soft The 
best time for planting is when the danger of frost is over, which in your district 
probably is fairly early in the spring. The following manorial mixture should 
give good results : Superphosphate, 5 parts ; blood-and-bone, 3 parts , 30-per- 
cent. potash salts, 2 parts : total, 10 parts — using 4 cwt. to 6 cwt. per acre The 
soil you mention is not the most suitable, as artichokes do best in soils that suit 
potatoes. You should endeavour to make the heavy clay more friable by plough- 
ing in a green crop such as oats or mustard. The drainage should also be improved. 


ORCHARD SPRAYS AND LD^E-STOCK. 

S. J. V,, Wanganui : — 

I have an orchard of approximately I acre, and am thinking of running two 
breeding-sows permanently on this piece, but there is the question of spraying 
Should I be justified m keeping the sows there during spraying-time Have you 
any records of stock-poisoning by lime-sulphur or arsenate of lead ? Can you 
advise any substitute for arsenate of lead for codlin-moth ? 

The Live-stock Division : — 

You would not be justified in keeping the sows in the orchard during spraying 
operations. Both arsenic and lead are deadly poisons, also any combinations of 
the two. Cases are on record in which cattle have died from the ingestion ot 
grass on which arsenate has been spilled ; also with cattle allowed to remain in a 
paddock in which blackberry was sprayed with arsenate. The Horticulture Divi- 
sion advises that at present there is no effective substitute for arsenate of lead 
for controlling codlin-moth or other caterpillars on fruit-trees. 


DESTRUCTION OF NATIVE HEATHER.” 

H. Smith, Pongaroa : — 

Could you give me any advice on eradicating the serious weed known in this 
locality as “native heather" ? I have tried the only moans wPhin my know- 
ledge — grubbing, and then burning and crushing with cattle Both vsays are 
expensive, and .so far by no means permanently effective. 

The Fields Division : — 

Up to the present no practical method of destroying the scrub commonly 
known as native heather {Olearia solanden) is known, other than grubbing and 
burning as you are doing. This plant is common on many of the poorer types 
of soil, which makes the position all the more difficult, as the expense of grubbing, 
&c., is recurrent. 
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CLEARING OF MANUKA. 

F. A., Ashhurst : — 

I am having cut small patches of manuka that is making its appearance in 
some of the paddocks. As there seems to be a difference of opinion as to after- 
treatment, I should be glad of advice as to burning or not. 

The Fields Division : — 

Whether the cut manuka should be burned or not depends on its density. 
If after chopping it is dense enough to carry a good hot fire it is advisable to bum. 
The approved method is to chop manuka during late winter or spring and let it 
lie until autumn before firing, thus encouraging as far as possible the germination 
of seed previously dropped. It is considered that a good hot fire will destroy 
these young seedlings as well as the seed which may have matured on the chopped 
bushes. If the patches you mention are composed of small, thinly distributed 
plants it is better not to attempt firing. 


REGULATIONS FOR IMPORTATION OF GRASS -SEED 
FROM AUSTRALIA. 

The regulations under the Stock Act, relating to the importation of grass-seed 
from Australia, made on 21st December, 1925, have been revoked, and the 
following regulations made in lieu thereof : — 

1. For the purpose of these regulations — The term “grass-seed" includes 
lucenie-seed, clover-seed, and millet-seed: “Statutory declaration” means a 
declaration made in accordance with tlie provisions of the Imperial Act now 
known by the short title of “ The Statutory Declarations Act, 1835,” or of any 
Act passed in substitution for or replacing that Act, or contaming similar provisions 
to that Act, and for the time being in force in the State m which such declaration 
is made. 

2. The introduction of grass-seed grown in the State of Queensland or the 
tick-infestation quarantine-area of New South Wales is prohibited. 

3. Grass-seed grown in the State of New South Wales, elsewhere than in the 
tick-infestation quarantine-area, may be imported into New Zealand subject to 
tile following conditions : (a) That prior to shipment to the Dominion it has been 
subjected to fumigation by carbon bisulphide, at a strength of 10 lb. to 1,000 
cubic feet of chamber-space, for a period of not less than twenty-four hours ; and 
ip) that it is accompanied by a statutory declaration made by the consignor, 
in the form or to the effect of the First Schedule, and also by a certificate 
appended thereto, signed by an officer of the Department of Agriculture of that 
State, in the form of the Second Schedule. 

4. Grass-seed grown in the States of Victoria, South Australia, Western 
Australia, and Tasmania may be imported into New Zealand subject to the 
following condition : That it is accompanied by a statutory declaration made by 
the consignor, in the form or to the effect of the Third Schedule. 

5. No person shall introduce or import, or attempt to introduce or import, 
grass-seed into New Zealand in contravention of these regulations. 

The regulations came into force on date of publication in the Gazette of 19th 
May. The Schedules comprising the various forms may be seen therein. 


FORTHCOMING WINTER SHOWS. 

Rotorua A. and P. Association : Rotorua, 21st to 23rd June. 

Taumarunui Winte' Show Association: Taumarunui, 15th and i6th July. 

South Taranaki Winter Show Company ; Hawera, 29th June to 6th July. 
Wellington Winter Show Association : Wellington, 15th to 30th July. 

Auckland Winter Exhibition : Auckland, 21st to 30th July. 

Secretaries are invited to supply dates of their shows for pid)lication in this list. 
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DRY-ROT OF SWEDES AND TURNIPS. 


SEED SHOWN TO BE PRIME CARRIER OF THE DISEASE. 

G. H. Cunningham, Mycologist, Biological Laboratory, Wellington. 

[The Jollowtng abridged arhde has been prepared for the Journal by Dr, Cunningham 
frofh a technical bulletin treating fully his investigation and conclusions on 
this disease^ which has just been issued bv the Department of Agriculture under 
the title Dry-rot of Swedes and Turnips : Its Cause and Control'* — Ed.'\ 

Dry-roi is to-day the most serious disease attacking swedes in New 
2k5aland, for in a season favourable to its spread it may destroy from 
50 to 100 per cent, of the crop. On turnips its effects are generally 
much less st'ven*, but even with this ho.st the loss may amount up to 
40 per cent. Infected bulbs become a total loss ; consequently the 
direct loss from this disease is much greater than is first apparent, for 
loss of the greater part of the swede crop seiiously affects the carrying- 
capacity of the farm. 


Appearance and Effect on the Hosts. 

Tht‘ appeardnc<* of the disease' varies considerably according to the 
part of the plant attacked ; therefore thiv will be considt'red in relation 
to each part. 

Lea\^es : Small circular spots, slightly sunken below tlie 
tobacco-brown or ashy-grey in colour, appear on leaves, first Ix'coming 
noticeable on the cotyledons, and present thereaftei until maturation 
of the bulb. In these .spots small black bodies, the fruiting structures 
of the causal organism (termed p^xnidia), .soon make their appearance. 
These bodies are frequently arranged in concentric circles. 

Bulbs : Early infection of the bulb occurs in the region of the neck, 
and on account of frequently being hidden beneath the leaves the 
lesions are often overlooked. The lesions produced are at first small 
and leaf-green in colour ; they soon bexome slightly sunken, and turn 
grey or brown. In small bulbs the di.sease soon spreads through the 
tissues, causing death of the bulb. At this stage the lesions are few, 
but often of considerable size. Later they become more numerous and 
are often scattered over the whole surface of the bulb, though rarely 
below ground-level They do not penetrate so deeply into the flesh ; 
consequently, though more numerous, they seldom kill the plant out- 
right until later in the season, when the lesions tend to merge one with 
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another. Such a condition is followed by death of the bulb ; it does 
not tend to rot, however, as do those infected earlier in the season, but 
dries out and assumes a " mummied appearance. The appearance of 
the disease is frequently masked by the presence of another pathogen, 
which sots up a soft rot. 

Pycnidia are often abundant in lesions on bulbs, but are by no 
means characteristic, as they are just as frequently absent. 

Stems : On stems of cabbages and flowering-spikes of swedes and 
turnips are produced lesions brown or grey in colour. On cabbages 
infection is frequently followed by death of the plant, but on spikes 
small depressed areas only are produced, the spike rarely being killed 
unless the lesions arc very numerous. 

Siliquas : On the siliquas (seed-pods) characteristic brown or ashy- 
grey lesions are found. In the interior of the pod a flocculent mycelium 
is often present, extending to and surrounding seeds in the vicinity of 
the lesions. The significance of this seed-infection will be made clear 
later in this article. 

Life-history of the Causal Organism. 

Dry-rot is caused by the fungus Phoma lingam. In New Zealand 
it has hitherto commonly been attributed to Phoma Napobrassicae, but 
in his technical bulletin the writer has shown this to be a syronsnn of 
the former. Phoma lingam has been found in the Dominion on swede 
and turnip bulbs, leaves, spikes, siliquas, and seed ; and on leaves and 
stems of cabbage, but not on kohl rabi, chou moellier, rape, or wild 
turnip, nor other weeds belonging to the family Brassicae. 

Experiments conducted in this Laboratory have proved that the disease 
is perpetucAed by means of resting mycelium in the seed-coat. When the 
seed germinates this structure (termed the testa) is frequently carried 
upwards onVthe tips of the cotyledons. Before the latter expand the 
fungus growl out from the testa into the cotyledon tips, there producing 
a small lesdn (brown in colour, and therefore readily noticeable) on one 
or bot^j^fi^ledons. This lesion is foimed by the hyphae of the fungus 
pej^^ijilKting into and destroying the cells of the leaf. These turn brown 

‘ die, and among them knots of hyphaj are produced which eventually 
take the form of flask-shaped receptacles or pycnidia. 

In the pycnidia very many one-celled colourless spores are produced. 
The pycnidium, as has bee a shown, is embedded in the tissues of the 
leaf, and opens to the exterior by means of a small apical pore (termed 
an ostiolum). The spores are embedded within the pycnidium in a 
mucilaginous matrix, which is strongly hygroscopic — that is, it has a 
strong attraction for water. Consequently in wet or humid weather 
the' mucilage absorbs water to such an extent that it swells and is 
forced through the apical pore of the pycnidium as a small gelatinous 
tendril, carrying with it the embedded spores. In this manner spore- 
discharge occurs, but as such is possible only in the presence of abund- 
ant moisture it will be seen that discharge is possible only during wet 
or humid weather, and cannot occur during dry weather. The tendril 
is soluble in excess water ; consequently in wet weather it becomes of 
a liquid nature, and is washed down the leaf or spattered in rain-drops 
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FIG, 2 . GERMINATING SWEDE-SEEDLINGS, SHOWING MANNER IN WHICH TESTAS (SEED-COATS) 
ARE CARRIED UPWARDS ON THE COTYLEDON TIPS X Z. 

Arrow points to dry-rot lesion on cotyledon of plant iin the right. 

[PiwtOb bv //. Dhike. 
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to Jeaves of contiguoiis plants, each drop carrying very munerous spores. 
If a dry spell prevails, the spore tendril dries out and becomes firmly 
fixed to the .surface of the leaf (or bulb, as the case may be) ; conse- 
quently, until moisture is again present, spore-dispersion is not possible. 
Spores may remain alive in dried mucilage for over six weeks, but if 
the mucilage is removed they live for only five to ten days or less. 

It will thus he seen that the disease is carried to the fiM in the seed, 
and therefore that diseased seedlings will be present in the field a 

fortnight or less after sowing, 
their number varying accord- 
ing to the proportion of disease 
present in the seed. This pro- 
portion varies greatly, in some 
lines being about one infected 
seed in a thousand, in others 
as high as five seeds per 
himdred. If dry conditions 
are met with after sowing, or 
if the seed is sown late in 
the season (say, January), the 
probability is that these initial 
infection sources are consider- 
ably lessened, and possibly in 
extreme cases eliminated. 

The fungus spreads by 
means of the spores to other 
leaves of the same plant, and 
to other plants in the vicinity. 
Apart from forming lesions on 
the leaves it does little damage, 
however, for as yet no bulbs 
are formed. Further, it has 



FUi. 3. SEEDLING LEAK OF SWEDE TWELVE 
DAYS AFTER GERMINATION, SHOWING LESION 
PRODUCED HY THE DRY-ROT ORGANISM. .. 5. 

[Photo by H. Drake. 


been found that at this stage 
the disease seldom spreads 
Ixjyond the initially infected 
plant, or beyond those in its 
immediate vicinity. 


Such a condition prevails until from six to eight weeks after 
sowing — until, in fact, the bulb has begun to develop. At this stage 
dry-rot lesions become noticeable owing to death of occasional plants 
in the field, these showing rapid wilt and discoloration of the leaves. 
The crowns of such plants are completely rotted, although the bulbs 
may be quite healthy. Infection of these individual plants occurs 
from spores being washed from the leaves by way of the channels on 
the upper surfaces of the leaf-stalks to the crown. In the lesion thus 
produced numerous pycnidia are formed, and from these, during 
moist weather, spore tendrils are produced. These bulbs serve as the 
chief means wheieby the disease carries over the earlier parts of the 
season, for the fungus can live in the bulb-tissues for several weeks, and, 
whenever the weather conditions are moist, during the whole of this 
period is capable of producing spores. These, as has been shown, are 
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embedded in mucilage. Now, as leaf-motion in the field is constant, 
leaves frequently brush these tendrils and in turn become infected ; 
or the tendrils may thus be carried on to other surfaces and spores 
washed to the crowns of contiguous plants by rain The significance 
of this primary bulb-infection is that infection centres, capable of 
infecting over a considerable period, are established over the field. 

From these centres the disease spreads to contiguous plants in the 
rows, so that within a few weeks after scattered infected plants have 



FIG. 4. LESION PRODUCED BY THE DRY-ROT ORGANISM IN SWEDE-LEAF. lO. 

The black bodies are the pycnidia. 

[P/toto 6v H. Drrtit.. 


become noticeable others in their vicinity show lesions, and in turn 
rot. It must be stressed that infection in the field is possible only 
where spores are brought into contact with the leaf or bulb. Such 
contact is effected by means of the leaves or by the spores (embedded 
in mucilage) being splashed to other plants in rain-drops. That is 
why infected plants at this or a later stage occur in the nature of 
small irregularly circular areas, and not simultaneously over the field. 
Wind plays only an indirect part in spore-dispersion— that is, by 
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moving the leaves about, or in blowing drops of rain containing 
spores to contiguous plants. It follows, therefore, that if one field 
is separated from another by a road or similar gap, the disease cannot 
be transmitted across such a gap, provided in.sects, animals, or cultural 
implements do not carry the disease from disea.sed to healthy plants 
across the intervening space. And as moisture is essential to spore- 
production, this explains why the disease is more severe in wet seasons 
or in wet or loW“l5dng areas in the field ; for under such conditions 
spore-production is continuous and infection can occur almost con- 
tinuously. Conversely, dry-weather conditions inhibit infection ; so 
that in certain localities of New Zealand, and in certain seasons 
throughout, little or no dry-rot is present. 

From the small initial infection areas the disease gradually spreads 
outwards, so that frequently these infected areas merge and their 
individuality is lost. Should wet-weather conditions prevail, the 
disease may in the course of two or three months spread throughout 
the whole field ; in fact, in the South it is not imusual to find in a 
season favourable to dry-rot 80 per cent., or even more, of the crop 
affected. 

Initial bulb-infection is invariably followed by death of the plant. 
This is due to the fact that the diameter of the bulb is small and the 
lesion quickly destroys all tissues in its vicinity. Later, as the bulbs 
become considerably larger, the numl>er of lesions present may be 
large, but each may penetrate to a slight extent only, so that the bulb, 
although with numerous le.sions, may not decay for several months. 
Complete decay of large bulbs, as a rule, occurs only towards the end 
of the season, when they may dry out and assume a mummied ap- 
pearance. Such mummied bulbs are a possible source of infection 
the following season, for unless they are buried they may lie on the 
ground (even when ploughed, as the cultural implements frequently 
bring them to the surface) imtil the next crop has appeared. This 
applies generally only when a crop has been fed off late (as in SeptemlxT) 
and a secon^ crop of the same host sown early (as in November). 
The writer has shown in his bulletin that the disease may persist in 
these mummied bulbs for several months, but cannot persist in the soil 
in any other form. 

Leaf -infection occurs of necessity first in the life-cycle of dry-rot. 
Later,^when the bulbs are formed, bulb-infection is the more common; 
buf af all stages loaf lesions maj^ be found. Lesions develop chiefly 
on the neck and crown of the bulb, less commonly on the side (save 
where much exposed), and very seldom at or below ground-level. 
The explanation of this is that most of the spores are distributed b}^ 
leaf-contact first with disea.sed plants, then to the healthy leaves or 
bulbs. The rarity of ground-level infection .«hows that seldom are the 
spores carried to this part, and this can be explained when the shape 
of the average bulb is considered. As has been shown, spores are 
washed down from the leaves to the crown and neck of the bulb, or 
deposited on the neck and crown directly by leaf-contact. If a bulb 
is normally upright the shoulder prevents the spores Ix^ing washed to* 
the ‘ lower portion ; if, on the other hand, the bulb is inclined, the 
shoulder is no longer a protection, and heavy infection may result. 
Infections at or below ground-level are, of course, merely accidental,. 
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FI(,. 5. NECK-INFECTION OF SWEDE-BULB. NATURAL SIZE. 

Note the complete destruction of all tissues m this region. 

[Photo by H. Dtake. 

on account of their rarity ; they occur merel}’^ through spores Inniig 
deposited on the bulb at this point, those below ground-level occurring 
onl}^ when the soil has been forced away from the bulb, such as 
happens occasionally when the bulb has bt‘en moved b}^ wind or by 
animals. 

It has been shora that the disease is carried in the seed. It is 
now necessary to explain the manner in which the seed becomes 
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infected : and this has been facilitated by the liberal manner in which 
Mr. C. W. Body, of Kelso, Otago, has allowed us to make use of 
material from his swede-seed area. 



FIG. 6. DRY-ROT INFECTION ON SWEDE SEED-PODS NATURAL SIZE 

Seed removed from beneath these lesions produced typical dry-rot 
colonies on culture media. 


[Photo by H Drake, 
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The disease becomes established in bulbs to be used tor seed in 
the usual manner. When the seed-spike develops, its leaves become 
infected, and the disease spreads from these to the spike. On both 
are produced abundant lesions, from which spores are produced. As 
the seed-pods develop, spores are carried to these, the fungus penetrates 



fig, 7. LESION PRODUCED IN SWEDE-BULB AS A RESULT OF EARLY INFECTION 

HALF NATURAL SIZE. 


[Photo bv P. H. Levy. 
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the pod and establishes an infection centre. From this the hyphae 
of the fungus grow into the pod, and partially surround the seeds 
contained therein. The hyphae grow directly into the seed-coat, and 
remain there in a quiescent condition until the seed has germinated, 
when, as has been shown, the fungus grows out from the seed-coat into 
the cotyledons, there producing lesions from which initial infections of 
the crop arise. The fungus may remain in a dormant condition in 
the seed for a considerable period — two or three seasons — ^but not 
indefinitely, for it has been established in this Laboratory that it tends 
to disappear from the seed after long keeping. For example, last 
season a line of 1926 seed harvested in 1925, containing 5 per cent, 
of diseased seed, was used extensively in experimental work. This 
season part of the same line was again used, and was found to contain 
only 0*1 per cent, diseased seed. This fact— that the disease cannot 
live indefinitely in the host — is already known with several other 
seed-carried diseases. It cannot be made use of in commercial 
control, however, as to keep a line sufficiently long for the disease to 
disappear would prove expensive, in that the germination percentage 
of the seed drops considerably each season. For example, the line 
with 5 per cent, of diseased seed last season gave a germination average 
of 85 per cent. ; this season the germination had fallen to 54 per cent 
It is not considered necessary to give here the process elaborated for 
detecting the presence of the disease in a line of seed ; this has been 
dealt with fully in the bulletin. 



[pig. 8. 
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FIG. 9. 



FIG. 10. 

FIGS. 8, g. 10. DIFFERENT TYPES OF LESIONS PRODUCED 
ON SWEDE-BULBS. HALF NATURAL SIZE. 

[PAofos f}) //. Drake. 
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Methods of Control of Dry-rot. 

As dry-rot is seed-borne, it naturally follows that some method of 
treating the seed so as to destroy the fungus without affecting seed- 
germination would be the efficient method of combating it. Therefore 
a comprehensive series of experiments was conducted * with the 
object of finding some such treatment. In these experiments it was 
found that the standard treatments foi externally borne diseases were 
quite ineffective ; and also that the standard methods for internal 
seed-borne diseases w(‘re equally ineffective. Finally, the following 
original method was found completely to eliminate the disease with- 
out material damage to the seed, always provided this was initially 
of high-germination capacity 

Treatment : Half fill small cloth bags holding 2 lb. of seed or less ; 
immerse these for one hour in a 0‘25-per-cent. solution of Semesan 
held at 115° F. Ensure that seed is properly covered with the 
solution during this period. Remove bags, drain off surplus water, 
and spread seed in thin layers to dry (preferably on blotting-paper 
in a sunny place) , or dry by passing through the seed (spread out 
in thin layers on cheese-cloth) a current of air heated to about 80® F. 

In addition to using disease-free seed, or seed which has been 
treated so as to destroy the fungus, it is necessary that such be sown 
on land which has not been imder swedes, turnips, or cabbages for 
twelve months. For, as has been shown, mummied bulbs may carry 
the disease for sufficiently long a period to cause infection of the 
following season's crop. 

In numerous field experiments conducted during the past season 
it was found that the treated seed used did not suffer appreciably as 
a result of the treatment specified above, and in many of the crops 
the treatment appeared to have a decidedly stimulating effect. 
Further, the treatment proved quite satisfactory as a controllant of 
the disease where extraneous sources of infection were eliminated. 

Unfortunately, it is not practicable under present conditions to 
treat the swede and turnip seed coming into New Zealand so as to 
free it from disease, for it has been found that, unless the initial 
germination of the seed is high, serious depreciation in germination 
follows treatment. Consequently, with the great bulk of seed coming 
into the Dominion, treatment would seriously affect germination, as 
the germination of the average line is not of the first order. Another 
factor operating against bulk treatment is the present method of 
handling seed. A number of lines are forwarded in scaled i lb. or 
2 lb. bags. To open these, treat the seed, rebag, and roseal would 
entail an enormous amount of work, necessitating the employment 
of a considerable staff. And to treat the bulk seed would require 
the erection of a large plant and the employment of highly skilled 
specialists. 

The.se factors, together with others of a technical natiure — ^which 
need not be enumerated here — ^make it appear more reasonable to 
employ some other method of elimination of the disease from the seed. 
Two other* and more practicable methods are open to consideration. 
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One of these is to eliminate the disease from the seed before it comes 
to this country ; the other, to grow in New Zealand disease-free seed. 

To eliminate the disease from the seed before it comes to New 
Zealand seems to be, for the time at least, the more reasonable 
method, as then use could be made of the available machinery for 
distribution, and competition with the British seedsmen avoided. If 
swede- and tumip-seed growing were practised in the Dominion (and 
there is nothing to prevent its being a success under proper manage- 
ment) competition with seedsmen and merchants would be inevitable — 
a condition which could be met only by legislation. 



FIG. 


SECTION OF FYCNIDirM OI^ 

X 125. 


THE CAl’SAL ORGANISM. 


In Britain (which supplies all but a few hundredweight of our 
annual requirements) most of the bulk seed is grown by farmers 
under contract to the seedsmen. The latter supply pedigree seed, 
raised for the most part on their own farms from selected bulbs, to 
the growers, who in turn sow it either directly in the fields, or else 
first sow in seed-beds or boxes and transplant the seedlings when they 
have reached a stage when the bulb is al)out the thickness of a lead- 
pencil. Sowing or transplanting is carried out in early autumn 
(August), and the crop harvested about twelve months later. The 
seed-spikes arc cut and handled just as are oats or wheat, and, when 
dry, are stacked in long ricks until ready for threshing. A good 
average yield of tumip-seed is about 1,800 lb. per acre. Now, as w^e 
imported 564,4801b, of swede and turnip seed in 1926, a rough 
calculation will show that to produce this amount, uith an average 
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yield of 1,500 lb. per acre, 375 lb. of seed (here termed "mother 
seed ") would require to be sown. To tre^it this amount would prove 
a relatively simple matter; and, what is of greater moment, even 
were germination reduced by 50 per cent., the loss incurred would be 
slight compared with the same loss were the bulk seed treated. One 
other point of interest is worthy of mention here. The seed coming 
to New Zealand is at least one year old before it reaches the farmer ; 
consequently, unless of the finest quality, its germination will have 
been reduced by keeping by from 5 to 15 per cent. Such seed, if 
treated, may suffer considerable reduction in germination here because 
of this initial reduction, but would suffer little damage if treated 
twelve morths previously. 

Thus, if the seedsmen in Britain were to treat their " mother 
seed " before it was issued to the contract growers, and if they were 
in addition to ensure that such was grown on land which had not been 
imder brassicas for twelve months previously, a clean crop would 
result ; for, as has Ireen shown, infection can occur only from 
contiguous diseased plants, the sprrres of the fungus not being wind- 
bome. A clean crop would result in the seed being free from the 
disease, would result in increased seed-jields, and would eliminate 
the necessity for our taking any further steps in New Zealand (apart 
from ordinary farm-management) to deal with dry-rot. 

Were such practices adopted in Britain, in a season or two drj^-rot 
might be entirely eliminated from the swede and turnip crops of New 
Zealand. It appears (to the writer at least) reasonable that this 
method of fighting dry-rot should be given a fair trial, as then the 
British seedsmen, who have worked so long to produce the fine strains 
of swedes and turnips of to-day, would, if they adopted the methods 
outlined, suffer no appreciable loss, but would benefit in material 
increase in yields, and particularly in retaining the New Zealand trade. 
If, on the other hand, growing the se(‘d in N('w Zealand wen* resorted 
to, and clean seed produced, it would b(‘ n(*cessary to protect such a 
developing industry, and prevent the introduction into the Dominion 
of diseased seed by legislating against the im]X)rtation of any lines 
canying the disease. It would not be possible* to enforce such legis- 
lation until the machinery for growing and distributing such seed were 
in operation — a matter requiring several years at least— otherwise we 
should be faced with a seed famine, for, judging by the samples of 
1926 seed tested, few lines would gain admittance were such measures 
enforced. 

Finally, it should be noted by the farmer that on t>eing supplied 
with clean seed it would be necessary for him to undertake certain 
simple precautions. These are — 

(1) To abstain from sowing swedes or turnips on land which was 
in a similar crop the previous season. 

(2) To clear absolutely all previous season's seed from his drills, &c. 

(3) To destroy any previous season's swede or turnip seed on his 
property. 

(4) To refuse (when disease-free seed is procurable) to buy from 
any merchant seed which has not been certified as being disease-free 
by the Department of Agriculture. 
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THE OFFICIAL HERD-TEST. 

AN ADJUNCT OF THE C.O.R. SYSTEM. 

W. M. Singleton^ Director of the Dairy Division, 

The Dairy Division is arranging to bring into operation during the 
coming season a scheme which, though based on methods which have 
long l^en in existence in New Zealand, is new in its intended mode 
of application to the testing of registered purebred dairy cows. 

In order that we might know the feeling of breeders on the subject 
a general outline of the scheme has been circularized among all 
persons who at present have cows on C.O.R. Test, at the same time 
criticism being invited. We have been gratified at the prompt and 
sympathetic response. An overwhelming majority of the replies were 
enthusiastically in favour of the proposal. The scheme is to be an 
auxiliary of the Certificate-of-Record testing, and is to go hand-in- 
hand with it. At the same time the two “ tests are to be kept 
entirely independent, both in their carrying -out and in their pub- 
lication or advertisement, and it is desired to assure all persons 
interested that the C.O.R. test as it stands at present will continue 
unaltered and uninterfered with. In order to avoid any possibility 
of confusion it is propo.sed to designate the new system — the Official 
Herd-Test, or, abbreviated, the O.H.T. This title, in its absolute 
distinctness from Certificate of Record, or C.O.R., and the .several 
misnomers in more or le.ss popular usage, such as S.O.R. (semi-official 
record) and S.O.T (semi-official test), should avoid a merging of the 
two in the mind of any one considering yield-performances under both 
methods 

MAIX EKATURES OF THE SCHEME 

The Official Herd-Test will bc‘ opcTi to all breeders entering cows 
for Certificate-of-Record Test. The rules governing the O.H.T. have, 
however, not yet been drawn up in d(‘tail. The season will be 
commenced with a brief set of rules covtTing only the principal 
items, in expectation that the first year's work will provide experience 
and more complete knowledge of what is required. In the mean- 
time the following particulars will provid(‘ inform.ation concerning 
the more salient features of the system. 

(1) The Dairy Division of the Department of Agriculture will 
accept for Official Herd-Test cow.s that are registered in the New 
Zealand herd-book of the breed to which they belong. Several 
C.O.R. breeders have recommended that the scheme be extended 
to include grade and even crossbred cows. Our present feeling, 
however, is that generally this branch of testing is sufficiently 
well catered for by the association herd-testing and its variants. 
Nevertheless, where the C.O.R, testing breeder so desires, the Dairy 
Division will be prepared to extend the Official Herd-Test to include 
cows other than purebreds in his herd. 

(2) No person will be eligible to enter cows for the Official 
Herd -Test unless he already has at least one cow accepted for 
Certificate-of-Record Test, and for which he has paid the necessary fee : 
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Provided that in the event of a person entering cows for this test, and 
only one cow for C.O.R, Test, he will not be entitled to a refund of 
C.O.R. fees on withdrawal of the C.O.R. test cow if he desires the 
Official Herd-Test continued. 

{3) The last cow entered for OflBicial Herd-Test must calve not 
more than ninety days after the date of calving of the last cow 
entered for C.O.R. Test. 

(4) No animal will be eligible for acceptance unless she shall have 
cdyed not more than forty-five days prior to the Testing Officer's 
visit for the purpose of tafang samples for C.O.R. Test. 

(5) The owner must forward to the Director of the Dairy Division, 
at least a fortnight before due calving-date, and on a form to be 
supplied by the Department, an application properly filled in with 
the particulars required by such form. [Note. — ^The object of requesting 
a fortnight s notice is to enable us to make arrangements for our 
Testing Officer to provide the necessary sample - bottles and general 
outfit required. It is quite recognized, however, that in many instances 
a fortnight s notice will not be possible for the approaching season, 
and consequently the rule will not be strictly enforced for this, the 
first, season.] 

(6) Fees will be payable to the Director of’ the Dairy Division 
within fourteen days after the taking of the second samples by the 
Testing Officer. 

(7) Milking-machines may be used. 

(8) The owner will be expected to arrangf* his milking-hours to 
suit the convenience of the Testing Officer. 

(9) The owner will be asked to provide whatever means of indcnti- 
fication the Director of the Dair\' Division may consider necessary. 
This will probably be by photographs or tattooing in the case of broken- 
coloured animals, and tattooing for animals of solid colour 

(10) Should any cow on Official Herd-Test bt' sold during the 
testing-period to a person who has a cow on C.O.R. Test, the Division 
will endeavour to complete the test. In no other case, however, does 
the Division guarantee to complete the testing of cows sold before 
the expiry of their testing-period. 

(11) The testing-period will be for a maximum of 305 days, 
commencing with the day of calving. 

(12) The Testing Officer is to have the right at a.ny time to visit 
the farm on which a cow is under test. He will make his testing 
visits, as nearly as possible, once every calendar month. For the first 
milking during his visit he will record the time at which the milking 
was made, and as opportunity offers he will strip the cows sufficiently 
to ensuie that they have been milked dry. For the remaining 
milkings of the twenty-four-hour visit he will take check weights and 
samples, and the last milking is to be twenty-four hours later than 
the first milking of his visit All samples are to be kept under lock 
and key or sealed until tested. No cow will be tested when the 
yield is less than 4 lb, milk per day. No cow will be tested until a 
period of at least ninety-six hours has elapsed between calving and 
the taking of the first sample. 

(13) The percentage ot butteifat for the month will be that 
found from the one day's samples taken by the Testing Officer. 
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Should the average percentage of fat found in the milk during 

any monthly test be considered abnormal by the Director of 

the Dairy Division, he may reject that test and use the average 

percentage of fat obtained from the preceding and succeeding months 
as a basis for computation of the fat-production for that month. The 
milk-production for the month will be calculated by totalling the one 
day's milk-weights taken by the Testing Officer and multiplying the 
result by the number of days in the month. The monthly fat- 
production of a cow will be calculated by figuring the total milk 
credit for the month at the test for the day obtained by the Testing 
Officer. The season's production will be calculated by totalling the 
production of pounds of milk and butterfat for each month or part 
thereof during one lactation period, and not exceeding 305 days, 
commencing with the day of calving. For the period between calving 
and the commencement of the calendar month during which the first 
samples are taken, the yield will be calculated at the rate of the 
milk weights and test found by the Testing Officer at the time of his 
first monthly visit after calving. For the period between the three 
hundred and fifth day, or the drying-off date, and taking of the 
last samples preceding such date the production will be calculated at 
the rate of the last milk weights and test found by the Testing Officer. 
The period between drying-off date and the taking of the last samples 
is not to exceed forty-five days. 

(14) The dates of the Testing Officer’s monthly visits to a breeder’s 
farm will be governed by the requirements of C.O.R. testing, and not 
by cows on Official Herd-Test. 

(15) The Director of the Dairy Division may decline acceptance of 
application in any case where such testing cannot conveniently be 
undertaken by the existing staff of Testing Officers. 

(16) The fee for Official Herd -Testing will be 2s. 6d. per monthly 
test per cow for each of the first two tests, and in the event of con- 
tinuance of the test no further fee will bt' charged for the remainder 
of the lactation season not exceeding 305 days. 

(17) Cows on Official Herd-Test are to be milked either before or 
after the C.O.R. cows. 

(18) The owner will be supplied each month with a statement of the 
yield of each cow for the preceding month and from date of calving to 
the end of that month. He will also bc' supplied at the end of the 
season with a statement indicating the yield of each cow for that period. 

(19) A breeder owning a cow with an Official Herd-Test record must, 
whenever advertising or publishing the record, use the description 

Official Herd-Test," or the abbreviation O.H.T. It will not be 
permissible to use any description which is likely to be confused with 
the Certificate-of-Record testing, such as S.O.R. (semi-official record), 
S.O.T. (semi-official test), &c. 

There will, of course, be no minimum butterfat requirement, and no 
restriction of period between calvings, as in the C O.R. system. The 
O.H.T. is merely to provide information relative to jield 

Although provision has been made for a 305-da}^ maximum season 
there is nothing to prevent the withdrawal of a cow at an 3’ prior date 
the owner may desire. 


2~"Ac. Jolinftl. 
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OBJECTS IN VIEW. 

In introducing the Official Herd-Test we have in view several objects 
of importance to dairy-farmers. The more outstanding of these may 
be briefly summarized thus ; The C.O.R. test entails fairly heavy expense 
on the breeder, not only on account of the high testing fee, but because 
of the extra feeding. Purebred herds, just as any other herds, though 
perhaps to a lesser degree, include cows which should be culled. At 
low cost a breeder, by means of the Official Herd-Test, will be able to 
ascertain what cows are worth the care and expense of a (/.O.R. test. 
The Official Herd-Test requires no taking of milk-weights and no 
preparing of returns of any kind by the owner. The system has 
been proved adequately accurate for the purpose. 

The Official Herd-Test is expected to assist in still wider educa- 
tion of dairy-farmers in the value of butterfat records. Wider 
education must ultimately mean greater efficiency. Last, and most 
important, if the Official Herd-Test meets with strong and continued 
support It must sooner or later assist in increasing the country's 
average butterfat -production per cow, which is only another way of 
saying that it must improve the economic position of the dairy-farmer 
cmd the dairy industry. 

In conclusion, it should be clearly understood that the Official Herd- 
Test is designed as a means of assisting breeders of dairy cattle m 
improving the productive capacity of their herds Any criticism 
breeders may wish to make will be welcomed 


EXCESS COST OP CREAM TRANSPORT. 

Dealing with the question of uneconomic collection of cream in certain 
districts induced by competition among dairy companies at the recent annual 
conference of the National Dairy Association Mr W M Singleton. Director 
of the Dairy Division, remarked as follows 

" In a number of districts it is very important that something should be 
done, by way of co operation, towards i educing the costs of cream delivery 
In some districts the block system could be brought in but it may be 
impracticable for dairy companies in a number of other districts to consider 
each company confining its operations to an area to be agreed upon In such 
instances the question might be considered as to whether one lorry might not 
take all the cream on its route and deliver it to the respective factories to 
which it belongs Where the factories are situated close together this would 
appear to be practicable 

" We have had a rough survey made ol the general position, and it is 
estimated that excess cost of transport of cream must amount approximately 
to i 35 000 It would appear almost incredible that any dairy company would 
undertake the cartage of some suppliers' cream under the circumstances 
reported to me Lorries from various companies traverse the same road in 
some districts, and pass from one to three or more dairy factories Contrast 
this with the position in another district from which three different companies 
get supplies of cream by rail One contractor here carries all the cieam to the 
station, thus facilitating more frequent delivery My information is to the 
effect that the position is satisfactory to each of the companies concerned 

“ It IS high time that more co-operation evidenced m this matter of 
cream cartage Suppliers should get in touch with the directors of their 
company if they have reason to believe that it is one which is losing money 
in this manner Such pressure would probably induce companies to find 
ways and means of solving the problem Suppliers should realize that these 
excess costs are paid out of proceeds from butter-sales, and that if they did 
not occur the dairy farmer could reasonably expect a higher payment for 
butterfat 
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THE COMPOSITION OP BRAN AND POLLARD. 

MEANS FOR DISTINGUISHING QUALITY. 

L. D. Foster, M.Sc., A.I.C., Chemistry Section, Wellington. 

In the Journal of the Board of Agriculture (England) for March, 1917, 
Wood and Adie described briefly the practices current in England 
up to that date in the separation of the different parts of the wheat 
berry in milling. They state that usually flour includes all the 
particles into which the wheat has been ground which are fine enough 
to pass through silks or sieves with 130 meshes to the linear inch. 
Those portions of the ground wheat which will not pass through this 
sieve form the offals; the coarser offals are separated as bran, which 
does not pass through a wire sieve (No. 16) with sixteen meshes to the 
linear inch. They give the average results of analyses of a series of 
samples as follows : — 




Table i. 





— 

Moisture. 

1 

Protein. 

Fibre. 

Ash. 1 

Oil. 

Carbohydrates. 


% 

0/ 

% 

% i 

0 / 

% 

Bran 


1345 

10-58 1 

5*40 , 

3*92 

53*12 

Straight-run offal ( = pol- 

. 1317 

15*52 

4*95 

3*45 

4*41 1 

58-50 

lard in New Zealand) 



! 




The same writers consider that wheat offals are 

characterized not 


only by a limited range in the size of their particles, but by a definite 
chemical composition. In some countries the offals, apart from the 
bran and pollard, are further subdivided into middlings, fine middlings, 
sharps, &c. In New 2 ^aland offals are divided only into bran and 
pollard. 

Amos Processes of Flour Manufacture,"' 1920) says that Nos. ii, 
12, and 13 silks are usually employed for the dressing of flour. 

In the experimental milling operations carried out the Chemistry 
Section of the New Zealand Department of Agriculture the wheats are 
milled on an Allis-Chalmers reduction machine. The bran fractions 
are obtained on wire sieve No. 16 (sixteen meshes per linear inch), and 
the pollard fractions on silk No. 12 (120 meshes per linear inchL 
Methods adopted in the actual milling are varied slightly to give the best 
results with each individual wheat-sample, but it may be ^id that for 
all practical purposes the methods are standardized. It is interest- 
ing to note that though the experimental methods were worked out 
quite independently in order to give the best results on this particular 
experimental mill, they are almost exactly similar to the commercial 
methods quoted by Wood and Adie, and Amos, and, indeed, to com- 
mercial methods in general. The offals obtained from the local wheat- 
samples should therefore be similar to and representative of genuine 
local brans and pollards ; and while it is not suggested that the 
examination of the products of an experimental mill does away with 
the necessity for further work on commercial samples, the results 
obtained should be a useful basis for an}" further work which may be 
performed in the future. To this end analyses were made of a number 
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of genuine brans and pollards separated on the Department's experi- 
mental mill, and obtained from wheats grown in the. Dominion. ^ The 
following table gives the results of milling of the diiferent samples :— 


Table 2. — Milling Results. 


Sample No. 

Variety. 

Locality where 
grown. 

Bran. 

Pollard. 

Flour. 

S709 .. 

Tuscan 

Arrowtown . . 

% 

I5'i 

0 / 

/o 

12*2 

% 

72.7 

S775 .. 

Yeoman 

Ashburton . . 

10-8 

150 

74*2 

S771 .. 

Velvet 


11*5 

142 

74*3 

S 769 . . 

Marquis 

9» • • 

14*0 

i6‘0 

70*0 

T75 .. 

College Huntcr*s 

## • • 

14-8 

11*8 

73*4 

S773 .. 

Velvet Ngapara . . 


IO*Q 

12*9 

76*2 

S777 .. 

Red Fife 


14*6 

134 

1 72*0 

S 712 . . 

Tuscan 

Gibbston 

12*2 

I4I 

1 73*7 

T 10, . . 

Hybrid W. 

Horrelville . . 

11*0 

II7 

77*3 

T5* .. 

Solid -straw Tuscan 

Gore . . j 

i6*2 

14*5 

693 

T 77 • • 


Ashburton . . 

I2‘0 


71*7 

S713 .. 

Hunter’s 

Tarras 

i 157 

12-0 

72*3 

Average 


•• 

13-2 

13-7 

73*T 


The samples consisted of a number of well-known varieties, and 
were obtained from widely separated localities. 

In the next table are given the results of the analyses of brans, 
together with the yield of flour and the amount of protein in the flour. 


Table 3. — Analyses of Brans. 


Flour. 


Sample No. 


Bran. 


S 709 

s 775 
S 771 
S 769 
T 75 
S 773 
S 777 
S 712 
T loi 

T52 

T 77 
S7»3 


Average of N.Z. 
samples 

Average of 
English samples 
(Wood and Adie) 


Yield. 

Protein. 

Moisture. 

Protein. 

Fibre. 

Ash. 

ou. 

Carbo- 

hydrates. 

! % 

0/' 


0/ 

% 

% 

0'^ 

% 

72*7 

ii*8i 

12-44 

16-25 

io-(k) 

5*53 

3*00 

55-18 

74*2 

14*19 

11-08 

15-69 

10-98 

6-12 

3*28 

52-85 

74*3 

13-56 

12-47 

1506 

10-95 

5-48 

3-38 

52-66 

70*0 

13*75 

12-09 

14-88 

10-22 

5*04 

4*30 

53*47 

: 73*4 

10-31 

12-40 

14*50 

9-67 

4-20 

3*45 

55-78 

762 

11-88 

11-78 

M *25 

11-63 

5*19 

4-65 

53-82 

1 72*0 

10-56 

11-40 

13-56 

10-38 

5*03 

4-07 

55-56 

73-7 

938 

11*93 

12-75 

11*35 

5-86 

3-67 

54-44 

77-3 

I 9-63 1 

12-76 

12-00 

10-18 

5*40 

3-17 

56-49 

693 

! 9 44 

12-10 

11*75 

i 10-38 , 

4-27 

4-20 

57-30 

717 

9 -^ 1 

12-65 

11-56 

1 11-00 

3*37 

3*35 

58-07 

7^-3 

7-69 1 

12-46 

10-41 

10-83 , 

4*56 

3.90 

58-14 

731 

10-99 

I 2 -II 

13*55 

1 

10-68 ! 

5*00 

3-70 1 

j 

58-31 

• * 


13-63 

13*45 

10-58 1 

5*40 

3.92 

i 

53*12 


The table is arranged in order of protein content of the brans. The 
averages for the local samples are practically the same as those obtained 
by Wood and Adie from their series of English samples, the results of 
which are given at the bottom of the table. 
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The results of analyses of the pollards are as follows:- 
Table 4, — Analyses of Pollards. 


Sample No. 

Moisture. 

j Protein. 

t 

1 Fibre. 

1 Ash. 

j 

Oil. 

Carbo- 

hydrates. 

s 709 

% 

12-48 

/o 

I7-25 

% 

4-70 

% 

3-49 

% 

3-87 

% 

62*08 

S 77S • • 

11*77 

1813 

5-48 

4*12 

4*o8 

56-42 

S 771 • • 

1217 

16*25 

4-40 

3-36 

4*33 

59-49 

s 769 

11 ‘89 

15*75 

3*42 

2*83 

3*90 

62*21 

T 75 

12-57 

1513 

3-97 

2*57 

4-27 

61-49 

S 773 . . 

11*69 

16-44 

5*52 

3*95 

4-65 

57*75 

S 777 • • 

11*49 

15*94 

3-58 

2-95 

4*00 

62*04 

S 712 

11*87 

1513 

5*92 

4*14 

4-87 

58-07 

T loi . . 

12*68 

13 -^>3 

4*60 

3*50 

3-89 

61*70 

T 52 

12*28 

12*69 

5*00 

3*19 

4-50 

62-34 

T 77 

1 2 *60 

13-93 i 

5*43 

2*65 

i 4-07 

61-32 

S713 ■■ 

12*49 

12*19 ^ 

, 


2*70 

' 4-38 

64-41 

Average . . . . : 

1216 

1 

i 15*21 

4-65 

3*29 

: 4-23 

60*78 

Average of English samples • 
(Wood and Adie) 

13*75 

; i 5 0<> 1 

i i 

4-52 

1 

1 3*30 

4-67 

58-13 

Average of N.Z. coin- | 
mercial samples, 1924 

11*35 

t ' , 

1512 1 

1 

5*30 ' 

3 * 4 ^> 

1 

i 



The samples in this table are arranged in the same order as those 
in Table 3. Here again the averages from the analj^ses of pollards 
obtained on the experimental mill show a close resemblance in composi- 
tion to those of the commercial samples analysed by Adie and Wood 
in England ; this is especially so in the figures for fibre and ash. The 
two sets of average figures in the tables show that the pollards thus 
differ considerably from the brans in protein, ash, and especially fibre, 
such figures affording a fairly definite means of differentiation between 
fair average quality pollards and those containing an excessive amount 
of bran. 

In Table 4 are also appended the averages of thirteen genuine local 
commercial pollards analysed by the writer in 1924. Here the com- 
position of the local samples resembles even more closely that of the 
pollards obtained on the experimental mill. It seems fair to assume, 
then, that offals obtained on the experimental mill differ ver\^ little, if 
at all, from genuine commercial samples, and that data from such 
samples are applicable to pollards obtained on a commercial scale. 
This is of considerable importance in the control of the quality of 
brans and pollards, for it is an easy matter in the mill deliberately 
to grind part of what should remain in the bran portion sufficiently 
finely for it to pass into the pollard. Since branny (adulterated) 
pollards are luisuitable for certain types of stock-feeding, especially the 
feeding of swine and young calves, it is essential that there should be 
some form of standardization in such an important feeding-stuff. Since 
the quality and composition of wheat vary somewhat each year, and 
from what has been said above, it would appt'ar that information obtained 
from analyses of experimentally milled offals should be a useful guide 
each year to the quality ajid genuineness of similar commercial products. 
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The following table gives the limits in composition of the genuine 
brans and pollards obtained on the experimental mill : — 


TabU 5 , — Limits in Composition, 


— 

Protein. 

Fibre. 

Afth. 

Oil. 

1 Carbohydratef. 

Brans 

Pollards 

/o 

16*25 ~ 10*41 
18*13 — 12*19 

% 

1 11*63-9*67 
5*92-3*42 

i 

% 

6*12— 4*20 
4*14-2*57 

0/ 

/O 

4-65--3O0 

4-87 -3-87 

% 

58*07-52*66 
64*41 -56*42 


There is thus a fairly well defined difference in the chemical com- 
position of the two products. The differences between the fibre and 
ash figures are at once apparent, though it should be mentioned here 
that in the case of one bran (T 77) its ash content was found to be 3-37 per 
cent. This is such an abnormal figure that it is excluded from the tabic. 
Moreover, if such a bran were milled so that part of it passed into the 
pollard, attention would not be drawn to the presence of bran because 
its ash content would be so nearly that of genuine pollard. 

It must be pointed out, too, that the above results were obtained 
from individual samples representing distinct and rather widely differing 
varieties. The miller generally blends several varieties of wheat, and 
is for that reason more likely to produce offals with compositions closer 
to the averages, but rarely approaching the outside limits given in 
Table 5. From an examination of the figures obtained for protein 
and ash in local samples of offals it should be possibl(‘ to say whether 
they have been separated by the methods of usually accc'pted milling 
practice — that is, whether the pollards contain an average or an ex- 
cessive amount of branny particles. 

SUMMARY. 

(1) Twelve samples of bran and twelve of pollard, obtained from 
pure local varieties of wheat, and separated on an experimental mill, 
were analysed. 

(2) The results agreed closely with those obtained from a series of 
English commercial samples of brans and pollards examined by Wood 
and Adie. 

(3) The pollards also resembled closc^ly in composition a series of 
good average quality commercial pollards milled locally and examined 
in 1924. 

(4) The averages of results showed a distinct difference between bran 
and pollard in protein, fibre, ash, and carbohydrates. From an exami- 
nation of the protein, fibre, and ash figures one should gain a fairly 
good idea of the quality of the products. The differences, it is thought, 
are distinct enough to afford a means of distinguishing * between fair 
average quality and adulterated pollards. 


StocA Improvement , — Records continue to show that ownership of purel^ed 
males leads promptly to a large number of purebred female animal in aU 
classes of stock kept and to a gradual grading-up process, with the reduction of 
scrub stock to a negligible number. — United States Agriculture Year-book, 19^5* 
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LAMB -FATTENING ON FORAGE CROPS. 

TRIALS IN MARLBOROUGH, SEASON 1926-27. 

F. W. Greenwood, B.A., Instructor in Agriculture, Blenheim. 

The lamb-fattening trials at Seddon, which were initiated in 1925-26, 
were continued in the past season. A full account of the first season's 
operations was published in the Journal for July, 1926. It will be 
remembered that when production costs were balanced against the net 
returns from the fat lambs the results on a per-acre basis worked out 
as follows : Peas, £2 6s. 6d. loss ; rape, £4 los. 3d. profit ; chou 
moellier, £i i8s. gd. profit ; lucerne, £2 3s. 9d. profit. 

It may be recalled that the peas at first drafting gave 80 per cent, 
of fat lambs, but that no second feeding was available. It was also 
shown in the previous article that even if ordinary field-peas at as low 
a cost as 6s. per bushel had been used the results would not hav(' been 
payable, especially in view of the fact that general experience shows 
that field-peas are not only less palatable but also less efficacious than 
wrinkle-peas for fattening purposes. In view of these considerations it 
was decided to discontinue the tests with peas during the past season. 

As previously, a total area of 10 acres, fenced into five 2-acre blocks, 
was used. Water was laid on to each plot, and every’ precaution taken 
to secure even and comparable conditions in regard to soil, manuring, 
and feeding conditions. 

The lambs used were again crossbreds — English Leicester ram on 
half-bred ewes. 

Weather conditions in the 1926-27 sea.son differed very mateiiall}’ 
from those in 1925-26, as the following rainfall records kept at 
Seddon will show : — 



1925-26 Season. 



1926-27 Season. 


Month. 

1 Rainfall 

Number of 

Month. 

Rainfall 

Number of 

1 (Inches). 

Wet Days. I 

(Inches) 

Wet Pays 

— - 

- — 

— ^ 

— 




September 

2-31 

12 

September 

179 

12 

October 

173 

10 

October 

3 * 2 « 

' If) 

November 

072 

5 

November 

^•43 

15 

December 

0-25 

3 

December 

613 

10 

J anuary 

1-31 

0 

January 

0-17 

2 

February 

2-66 

8 

February 

I -04 

f> 

March 

^73 

5 

March 

I *40 

; 

April 

037 ! 

6 

April 

i-ii 

i 

Totals 

I2»o8 

) 


Totals 

17-95 

72 


It will readily be seen that the growing season in 1926-27 was 
much more favourable than that of 1925-26. In the former season 
extremely dry weather set in in January, and, coming as it did in 
sharp contrast to the wet weather of the spring, it caused the rank 
growth of fodder, esjjecially in the case of rape, thousand-headed kale, 
and chou moellier, to wilt somewhat before the lambs could be turned 
on. The lucerne, which had grown very rank after the first hay-cut, 
had to be mown before the lambs could be turned on. The crops 
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tested this season were 2-acre plots of (i) lucerne, (2) Japanese millet, 
(3) rape, (4) thousand -headed kale, (5) chou moellier. 

All crops were manured with 44-46 per cent, superphosphate at the 
rate of 2cwt. per acre, the lucerne, an established stand, being, of 
course, simply top-dressed. In preparation for sowing the land received 
the following cultivation : In the autumn (1926) the ground was given 
two strokes with the cultivator to kill weeds. Ploughing was carried 
out in August. The ground broke up very finely, so that little further 
cultivation was necessary Three strokes of the harrows followed 
ploughing, then another stroke just before drilling. After drilling, the 
ground was rolled. The millet plot also received two more strokes of 
the harrows after sowing, while the lucerne stand was given three 
strokes with a Hustler cultivator in August. 

On i8th January, 1927, 20 lambs were put on the lucerne plot, and 
45 per plot on the Japanese millet, rape, thousand-headed kale, and 
chou moellier. The lambs at time of going on to the plots were evenly 
assorted, and were worth approximately i8s. per head. 

On nth February, 1927, the first draft of fats was taken off, 
an even standard of selection . being adopted. The results were as 
follows : — 


Lucerne 
Japanese millet 
Rape 

Thousand -headed kale 
Chou moellier (i missing) 


16 fat out 

-27 

33 

2b 

44 


of 20 — 80 per cent. 

45 =- 
45 -- 73 
45 - 5^ 

44 - »» fon 45) 


After the first drafting, 37 lambs were put back on the lucerne and 
30 on the rape. When these two plots were eaten off it was foimd to 
be impossible to obtain space at the freezing-works, so that all the 
lambs had to be moved on to other feed for a time. As near as can 
be judged from the condition of the lambs when they were taken off 
the plots there was an even number of fats (18) from each plot, or a 
total of 36. This makes approximately 50 cent, fat in the second 
draft from the lucerne, and 60 per cent, from the rape. The second 
drafts were taken off on 23rd February, 1927. This draft may be 
put down as worth i8s. per head when turned on to the rape and the 
lucerne respectively. 

On 14th March it was again found possible to turn lambs on to all 
the plots, the apportionment being somewhat as follows : Lucerne, 30 ; 
Japanese millet, 30 ; rape, 30 ; chou moellier, 25 ; thousand-headed 
kale, 25. None of the feed lasted long enough to make the lambs 
prime. An assessment for grazing for twelve days — that is, to 26th 
March (exclusive) — ^has therefore been made. The value of the fodder 
works out at approximately is. per head per week. 

The experiment of chaffing lucerne hay from the spring cut was 
tried this season. Owing to the wet spring, however, the quality of 
the hay was somewhat inferior. Throughout the two seasons in which 
trials have been in operation the lambs have shown little tendency to 
consume either lucerne hay or chaff. In both seasons the conditions 
at the times of feeding off have been extremely dry. 


FREEZING-WORKS REPORTS. 

The freezing-works reports on the first and second drafts may be 
summarized as follows : — 
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FIRST DRAFT TAKEN ON IITH FEBRUARY. 


(j) Lucerne : 16 Lambs, 


Grade. 

Number. 

Net Weight, 
lb. 

To 36 lb 

. . II 

369 

36 lb. to 42 lb. 

.. 3 

TI4 

Second quality 

. . 2 

68 

Total 

. . 16 

551 

Average weight, 34*44 lb. 

Price realized, £\ 2s. 8d. per head ; 

total, £1^ 2s. 8d. 

(2) Japanese Millet : 27 Lambs, 


Grade. 

Number. 

Net Weight, 
lb. 

To 36 lb. 

. . 19 

629 

36 lb. to 42 lb. 

. . 6 

234 

Second quality 

. . 2 

68 

Total 

..27 

931 

Average weight, 34*5 lb. 

Price realized, £i 2s. qd. per head ; total, £^o 14s. 3d. 


(3) Rape : 33 Lambs. 

Net Weight, 
lb. 

Grade. 

N umber. 

To 36 lb. 

..18 

608 

36 lb to 42 lb. 

..7 

266 

42 lb. to 50 lb. 

I 

43 

Second quality 

. . 6 

205 

Rejects 

. . I 

35 

Total 

. . 33 

1. 157 

Average weight, 35*06 lb 

Price realized per head (inclusive of i reject). 

2S. 5d. ; total, £^b 19s, od. 


(4} Thousand-headed Kale : 26 Lambs. 


Grade. 

Number. 

Net Weight, 
lb. 

To 36 lb. . . 

. . 15 

500 

36 lb. to 42 lb. 

7 

271 

Second quality 

. . 4 

127 

Total 

.26 

898 

Average weight, 34*54 lb. 

Price realized, £i 2s 5d. per head , 

total, £7.9 2s. lod 

(5) 

Chou Moelher 30 Lambs. 


Grade. 

Number 

Net Weight, 
lb 

To 36 lb. 

. . 21 

697 

30 lb. to 42 lb. 

... 7 

260 

Second qualitv 

. . 2 

66 

Total 

..30 

1 ,029 

Average weight, 34* 3 lb. 

Price realized, £i 2s. 7d. per head ; 

total. £33 17s. od. 

SECOND DRAFT, TAKEN ON 2 3RD FEBRUARY. 



Joint Report on Fats. 


Grade. 

Number. 

To 36 lb. 

..7 

229 

36 lb. to 42 lb. 

.. .. .5 

187 

Second quality 

22 

711 

Rejects 

. . 2 

48 

Total treated . . .36 

1. 175 


Average weight, 32 *6 lb. Average price per head (inclusive of rejects at lower 
price), 19s. I id. delivexed at the works. Total price realized, divided 

equally between 18 Iambs off rape and 18 Iambs off lucerne £1^ i8s. 6d. each. 
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No third draft of fats was taken, but, as already mentioned, it 
was possible on 14th March to turn 140 lambs on to the plots, the 
apportionment being — lucerne, 30 ; Japanese millet, 30 ; rape, 30 ; 
thousand-headed kale, 25 ; chou moellier, 25. None of the feed lasted 
long enough to fatten. The fairest estimate that can be made is to 
allow IS. per head per week for grazing. Taking into consideration 
the time taken to fatten the lambs — twenty-six days — out of which 
time they were twelve days on the plots and fourteen days subsequently 
feeding elsewhere, this price works out approximately correctly. The 
lambs were worth about i6s. when they went on to the plots, and in 
four weeks, according to the price received, were worth on an average 
about £1 per head. Fodder-values were reckoned as follows : (i) Lucerne 
for twelve days for 30 lambs at is. per head per week, £2 iis. 6d ; 
(2) Japanese millet for twelve days for 30 lambs, £2 iis. 6d ; (3) rape 
for twelve days for 30 lambs, £2 iis. 6d. ; (4) thousand-headed kale 
for twelve days for 25 lambs, £2 2s lod ; (5) chou moellier for twelve 
days for 25 Iambs, £2 2s. lod. 

RETURNS FROM VARIOUS CROPS. 

Liicerne, 

Gross returns : First draft, £18 2s. 8d. ; second draft, £17 i8s. 6d. ; 
third feeding, £2 ns. 6d. ; li tons lucerne hay left uneaten, at ^^3 per 
ton, £4 los. : total, £43 2s. 8d, 

Expenses : Cost of production — labour, seed, manure, cultivation, 
ha5miaking, and top-dressing, £i i6s. per acre ; annual rental value, 
about £1 ys. 6d. per acre. It must be reckoned, however, that the 
first cut or feeding of lucerne in September would at least pay the rent. 
Then, again, no allowance has been made lor those lambs in the first 
draft which were grazed without being fattened. Taking these facts 
into consideration, full production cost is allowed at £1 i6s. per acre, 
or £3 I2s. for 2 acres. Sixteen lambs fattened in first draff were worth 
i8s. per head when put on to the plot, a total of £14 8s. ; 18 lambs in 
second draft were worth i8s. per head, total £16 4s. 

Adding these items we have a total debit of £34 4s., and this 
amount deducted from the gross returns of £43 2s. 8d. leaves a net 
profit of £8 i8s. 8d. for 2 acres, or £4 gs 4d. per acre. 

Japanese M'lUei. 

Gross returns : First draft, £30 14s 3d. , second draft, nil ; grazing 
for third lot of lambs, £2 us. 6d. : total, £33 5s. gd. 

Expenses : Cost of production — cultivation, seed, manure, &c., £5. 
Rent of land : It may be safely assumed that grazing for the lambs 
which did not actually finish on the millet paid for the rent. Value of 
first draft (27), i8s. per head when they went on to plots, or £24 6s. 

Total debits thus amount to £2g 6s , which deducted from the 
gross returns of £33 5s. gd leaves a net profit of £3 igs. gd. on 
2 acres, or £i igs. lod. per acre. 

Rape. 

Gross returns : First draft, £36 igs. gd. ; second draft, £17 i8s, 6d. ; 
grazing for third lot of lambs, £2 us. 6d. : total, £57 gs. gd. 
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Expenses : Rent defrayed by balance of lambs grazed but not 
finished on rape in first draft. Production cost — cultivation, seed, 
manure, &c., £4 i6s. 6d. Value of first draft (33) at i8s. per head when 
put on to plots, £29 14s. ; second draft (18) at i8s., £16 4s. 

The total debits of £50 14s. 6d. being deducted from the gross 
receipts of £57 9s. 9d., a net profit of £6 15s. 3d. is shown on 2 acres, 
or £3 7s. 7d. per acre. 

Thousand-headed Kale. 

Gross returns : First draft, £29 2s. lod. ; grazing from third lot, 
IS. per head, £2 2s. lod. ; total, £31 5s. 8d. 

Expenses : Rent paid for by lambs grazed but not finished in first 
draft. Production cost — cultivation, seed, manure, &c., £5 8s. ; value 
of first draft of lambs at i8s. per head, £23 8s. : total, £28 i6s. 

Deducting this amount from gross returns, a profit is shown of 
£2 9s. 8d., or £i 4s. lod. per acre. 

Chou Moellier. 

Gross returns : First draft, £33 17s. 6d. ; grazing from third lot 
at IS. per head, £2 2s. lod. : total, £36 os. 4 d. 

Expenses : Rent defrayed by lambs grazed but not finished in 
first draft. Production cost — cultivation, seed, manure, &c., £5 14s ; 
value of first draft at i8s. per head, £27 : total, £32 14s. 

Net profit, £3 6s. 4d. from 2 acres, or £i 13s. 2d. per acre. 

Summary. 

The profit per acre (or each of th(‘ five crops may be summarized 
as follows : Lucerne, £4 9s. 4d. ; Japanese millet, £i 19s. lod. ; rape, 
£3 7s. 7d. ; thousand-headed kale, £i 4s. lod. : chou moellier, £i 
13s. 2d. 

Last season every crop showed a profit with the exception of peas. 
This season every crop tried has shown a profit. As was the case last 
season, the highest margins of profit are from lucerne and from rapc‘. 
This season lucerne is easily first, the margin of profit being more than 
double that of last season. The margin of profit from rape is lower 
this season than it was last season. Japanese millet has shown a net 
profit of just under £2 per acre, against a failure last season. Chou 
moellier has shown within a few shillings of the margin of profit 
recorded last season. Thousand-headed kale, tried for the first time on 
the plots at Seddon, in spite of the fact that it had the advantage of 
being grown after peas, although quite profitable, yet shows a smaller 
margin than any of the other crops. 


The thanks of the Department of Agriculture and of the Awatere 
branch of the Farmers* Union are due to Mr. C. P. Gainsford for his 
co-operation in carrying out the work on the plots (again located on 
his farm), and to Mr. N. West, stock agent of the N.Z. Farmers* 
Co-operative Association, for drafting of lambs ; also to the New 
Zeal^d Refrigerating Company, which donated the manure for use 
on the plots. 
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STINKING-SMUT OF WHEAT. 

V. SUMMARY OF THREE YEARS* EXPERIMENTS ON CONTROL, 
AND DETAILED RESULTS FOR 1926-27 SEASON. 

J. C. Neill, Field Mycologist, Biological Laboratory, Wellington. 

Three Years’ Summary. 

The combined results of the past three years* field experiments with 
the best known seed treatments for the control of stinking-smut in 
wheat are here presented (Table i). Each year the treatments have 
been carried out on the main wheats of New Zealand — Solid-straw 
Tuscan, Hunter’s, and Pearl or Velvet Chaff — the samples of which 
were obtained from ordinary machine threshed and dressed commercial 
lines. Over 100,000 individual wheat-seeds were sown by hand during 
the experiments, and the resultant plants pulled and the heads counted. 
The experiments were carried out in the open on normal Canterbury 
wheat-growing land, at the Ashburton Experimental Farm. The 
figures given in the table represent the number of grain-bearing heads 
produced by an equal number of wheat-seeds from the same bulk 
sample, treated and untreated, growing in adjacent rows under ap- 
parently identical conditions. The number of heads produced is not 
necessarily an accurate measure of comparative yields, but it is the 
nearest approximation that the experimental conditions would allow. 
The figures for each year, which include all the wheats used, are given 
separately in the table so as to show how far the conclusions to be drawn 
from the combined results may be relied upon to represent the facts 
in any one of the years. 

Table j, — Combined Results of Three Years* Experiments on the Control of 

Stinking-smut, ^ 



Total Heads produced. 

Decrease 

Total Smutted Heads. 

Treatments. 



or Increase 





due to 





Treated. 



Untreated. 

Treatment. 

Treated. 

Untreated. 

Copper carbonate dust — 






1925 

19,505 

19,466 


25 

1,964 

1926 

7,242 

7,350 


5 

1 , 104 

1927 

13.714 

15,412 

Decrease 

0 

1,290 






Total for 3 years 

40,461 

42,228 

41% 

30 

4.358 

Semesan dust, i 02. per bushel— 






1925 

6,179 

5,739 


0 

622 

1926 

I 3,435 

3,338 


2 

343 

1927 

i 3 , 206 

3.403 

Increase 


390 


1 


1 


Total for 3 years 

12,820 J 

1 12,480 

2-7% 

13 

1,355 

Semesan steep, i hour at 0*2% — 



1 



1925 

5,966 

5,919 

1 

0 

840 

1926 

3,441 

3,445 


11 

372 

1927 

3,157 

3,272 

Decrease 

0 

384 






Total for 3 years 

12.564 

12,636 

1 0-6% 

11 

1.596 
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Table i — continued. 


Treatments. 

Total Heads produced. 

Treated. 

Untreated. 

Uspulun, I hour at 0*25% — 

1925 

1926 

1927 

6,136 

3.565 

3,220 

5.871 

3.558 

3.300 

Total for 3 years 

12,921 

12,729 

Germisan, ^ hour at 0*25% — 

1925 .. .. I 

1926 . . . . 

6.135 

3.534 

5.750 

3.545 

Total for 2 years 

9,669 

9.295 

Clarke's Wheat Protector — 

1925 .. ,. i 

1926 . . . . 1 

1927 

5.091 

3.123 

2.560 

5.911 

3.705 

3.469 

Total for 3 years 

10.774 

13.085 

Bluestone. 1% — 

1925 

1926 

1927 

5.875 

2,864 

2.273 

6,425 

3.839 

3,531 

Total for 3 years 

11,012 

1 13.795 

Bluestone, 2% — 

1925 

1926 

5.051 

2.585 

1 

6,289 

3.834 

Total for 2 years 

7.636 

10. 123 

Formalin, 1-320 — 

1925 

1926 

1927 

3.432 

3.192 

2,967 

1 6.332 

1 3.642 

3 . 209 

Total for 3 years 

9,591 

13.243 

Formalin, 1-480— ' 

1925 

1926 

1927 

4.274 

3,120 

3.154 

i 

1 O.180 

3.534 

3.241 

Total for 3 years . . ' 

10,554 

12,055 


Decrease Total Smutted Heads, 
or Increase _ 


1-5% i 


735 

53 <> 

362 

i />33 


Incrcasel- 


810 

4^>5 


1.275 


754 

486 

3^1 


17 - 6 % 


1.551 


20- 1 0.1 


/o 


- Decrease 


21 

o 


071 

473 

324 


1 .468 


786 

484 


> /I • s 

24 5 ,0 

6 

I , 270 


2 

714 


0 

427 

Decrease 

0 

434 



27-5% 

2 

1.575 


s 

814 


0 

402 


0 

489 

Decrease 

— 



1 8 - 5 % 

8 

1.705 


The general conclusions may be briefly summarized as follows : — 

(1) The copper carbonate dust treatment satisfactorily controlled 
stinking-smut, but produced 4 per cent, fewer heads than the same 
weight of untreated seed. 

(2) Clarke's Wheat Protector, bluestonc i per cent., and formalin 
1-480 all controlled the smut very well, but caused a decrease in pro- 
duction of 17 per cent., 20 per cent., and 18 per cent, respectively. It 
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should be noted that most of this decrease with formalin occurred in 
1925, in which year the seed was allowed to dry out thoroughly after 
treatment and before sowing. 

(3) Bluestone 2 per cent, and formalin 1-320 caused a decrease of 
24 per cent, and 27 per cent, respectively 

(4) The mercuro-phenol preparations, Semesan, Uspulun, and Ger- 
misan, gave good but not complete control of the smut, with, on the 
whole, a slight improvement in production. 

(5) All the treatments eliminated stinking-smut in one or two of the 
seasons, but none was completely successful in all three. 

Experimental Results for 1926-27. 

(For details of materials and methods see second article of this series in 
Journal for May, 1925.) 

Copper Carbonate.— ¥ive makes of copper carbonate were used in 
this season’s experiments, one of them, Corona, containing approximately 
18 per cent, copper, the others from 40 per cent, to 50 per cent. All 
were dusted on to the smutted seed at the rate of 2 oz. per bushel. No 
significant difference was shown by any of the brands ; all completely 
eliminated the smuts, with, on the whole, a slight drop in germination 
and heads produced as compared with the adjacent untreated controls. 

Colloidal Copper. — A new preparation by the Pittsburgh Plate Glass 
Co., Newark, N.Y., U.S.A. It gave very similar results to copper 
carbonate, except that disinfection was not quite so complete. 

Semesan — Used both as a dust at i oz. per bushel and as a 0'2-per- 
cent. solution in which the seed was ^^teeped for one hour at room- 
temperature. As a dust it failed to completely eliminate the smut in 
either of the three wheat varieties, smut appearing, curiously enough, 
in the treated rows of Velvet Chaff, while the untreated rows remained 
quite clean. As a steep Semesan gave complete disinfection. No 
significant difference was shown by either of the Semesan treatments in 
germination or heads produced as compared with the untreated controls. 

Uspulun,— Seed steeped for one hour in 0-25 per cent, solution at 
room-temperature. Gave complete control of the smut, with a slight 
improvement in germination over controls. 

darkens Wheat Protector. — Gave complete control of the smut, but 
caused a considerable drop in germination. 

Bluestone (Copper Sulphate). — Seed dipped for ten minutes in i per 
cent, solution at room-temperature, kept covered and moist overnight, 
and sown on the following day. This treatment completely controlled 
the smut, but lowered the number of plants by 44 per cent, and the 
number of heads by 35 per cent, as compared with controls. 

Formalin. — Seed steeped at room-temperature for ten minutes in 
solutions made up at the rate of i part commercial formalin (39 per 
cent.) to 320 parts water (i pint in 40 gallons), and i part formalin to 
480 parts water (i pint in 60 gallons). The steeped seed was covered 
and kept moist overnight, and sown on the following day. Both treat- 
ments completely controlled the smut. The 1-320 steep lowered ger- 
mination and heads by about 10 per cent., and the 1-480 steep by i per 
cent, to 2 per cent. 



Table 2. — Stinking-smut Experiments at Ashburton Experimental Farm, Season 1926 -2y. 

Dates of aowing ; Controls of Velvet Chaff, i9/5/^6 all remainder, 28-3x/5/a6. First count, 8-X0/8/26 : final count, 3-6/2/27. 
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Velvet Chaft. I Solid-straw Tuscan. College Huntw’s. 
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Hoi Water , — Seed presoaked for six hours at 55° F., then dipped for 
ten minutes in water held at temperatures ranging from 125° to 131® F. 
There was a progressive decrease in smut with increase in temperature 
of dip, but even at 131° complete control was not attained. The 
treatments progressively depressed germination and heads, until at 131° 
both were about 40 per cent, below controls. It appears that the hot- 
water method does not efficiently control stinking-smut. 

All the samples of wheat used were kindly supplied by the Canter- 
bury (N.Z.) Seed Co., Ltd., from the 1926 harvest. 

Notes on Inteetion of Wheat with Stinking-smut. 

A striking feature of the series of experiments detailed above is the 
apparently unaccountable variation in the percentage of plants showing 
smutted heads when grown from seed dusted with equal amounts of 
smut spores. During the whole course of the eJ^periments a standard 
dosage was used of i part of smut spores to 750 parts by weight of 
wheat. The spores were prepared by macerating unbroken smut-balls 
of the previous season, sifting out the shells, &c., and vigorously agitat- 
ing with the wheat for five minutes in a closed glass flask. The whole 
bulk sample of each wheat to be used in the experiments was thus 
dusted and thoroughly mixed before any was withdrawn for treatment 
or sowing. Both smut-balls and wheat had been kept thoroughly dry 
in the Laboratory. 

In 1924-25 the smut inoculum used had been collected from various 
crops in Southland, and was found on microscopical examination to 
consist entirely of spores of Tilletia Tritici Wint.* This produced the 
following percentages of smutted plants in the controls : Pearl, 1*9 ; 
Purple-straw Tuscan, 9-8 ; College Hunter’s, 8-i ; and Solid-straw 
Tuscan, 46*4. The same year a series of plots of 200 seeds of Purple- 
straw^ Tuscan were sown at w'eekly intervals from 17th May to 20th 
September, These .showed a wide range of infection, the percentage 
curve rising steeply from 1*5 per cent, in the 17th Ma\’ sowing to 35 per 
cent, in that of 9th June. Thence, w'ith some violent fluctuations, the 
curve gradually fell to 14 per cent, in the sowing of 23rd August, and 
then very steeply to zero in the last sowing on 20th September. 
{Journal May, 1925, p. 312.) 

In the next sea.son's experiments (1925-26) the smut inoculum used 
was collected from the control rows of the previous year’s Solid-straw^ 
Tuscan. It was again exclusively composed of TiUetia Tritici spores. 
Mean percentages of smutted plants in the controls w\^re : Velvet Chaff, 
19*4 ; College Hunter’s, 2i*o ; Solid-straw Tuscan, 41. The two 
former were sown on loth June and the Solid-straw' Tuscan on 19th 
August 

For the following sea.son (1926-27) smut-balls wore collected sepa- 
rately from each of the wheat varieties used in 1925-26. In each sifted 
sample used for inoculum about o-oi per cent, of spores of Tilletia letn's 
Kuehn. were present, the rest being spores of Tilletia Tritici. The 
main sowings of Velvet Chaff were dusted with spores from Solid-straw 
Tuscan. College Hunter’s with spores from Velvet Chaff, and Solid- 
straw Tuscan with spores collected from College Hunter’s. Mean per- 
centages of smutted plants in the controls were : Velvet Chaff, o-o ; 

* Species identifications by G. H. Cunningham, Mycologist. 

S— Af. 
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College Hunter's, 17*2 ; Solid-straw Tuscan, I5’2. A feature of the 
results with Velvet Chaff is that, while only one smutted plant appeared 
in the whole series of controls, o*6 per cent, appeared in the rows treated 
with Semesan dust, and 2*6 per cent., 1*8 per cent., and 0*4 per cent, 
in the hot-water treatments at I25^ 127°, and 129*" F. respectively. 
The control rows of Velvet Chaff were all sown on 19th May, but heavy 
rain prevented further sowing till 28th May, when the Velvet Chaff 
treatments were sown, followed during the next two days by the rest 
of the sowings. Among these latter were sown a series of plots 
(400 seeds each) of each of the three wheat varieties dusted with spores 
from the three collections at i to 750 parts by weight. The results, 
given in the following table, appear only further to confuse the issue. 


Table 3.--Inlection Experiments with Stinking- smut. 




Plants. 


Heads. 


Method of Inoculation 

Total. 

1 

i 

1 

|l 

|i 

1 

Total, j 

Smutted. 

'S’ 

Solid-straw Tuscan x spores from Solid- 
straw Tuscan 

j 

. 324 

86 

26*7 

j 1 » 192 


28.5 

i 

Solid-straw Tuscan x spores from Velvet 
Chaff 

. 3^7 

! 9 b 

1 

29*3 


: 371 

1 31*4 

1 

Solid-straw Tuscan x spores from Hunter's 

326 

48 

147 

1 1 , 

, 176 

1 15*0 

Velvet Chaff x spores from Velvet Chaff 

1 3^5 

1 

i 

5-5 

1 ,030 

63 

! 6-1 

Velvet Chaff x spores from Solid-straw 
Tuscan 

' 3^2 , 

1 ! 

2 

i 

0*6 

j 972 

2 1 

, 02 

i 

Velvet Chaff x spores from Hunter's . . 

|325l 

131 

A 03 

j 1.057 

; 4 ^^ 

38-8 

Hunter's x spores from Hunter's 

‘ 3 o^> 1 

21 

6-8 

910 

I 64 

70 

Hunter's x spores from Solid-straw Tuscan 

: 319 1 

116 

3 b *3 

1 1 ,000 

381 

38-1 

Hunter's x spores from Velvet Chaff , . 

. 324 1 

55 

1 6*9 

! 980 

190 

19*3 


Aroma in Tobacco . — Australian tobacco interests arc concerned about 
tobacco-aroma/* reports Mr. T. H. Patterson, Fields Division. ** American leaf 
is the standard for the world. Is aroma due to soil or climate, or do both 
combine to produce aroma ? These are the questions awaiting answers. 
Sufficient soil was brought from North Carolina, where it is considered the 
best leaf is grown, to lay down two plots — one fertilize, the other not. 
Side by side are two plots of Australian soil taken from Bathurst Experi- 
mental Farm, where the trials are being conducted, one being fertilised and 
the other not. The soil is set on concrete, with concrete divisions, to prevent 
seepage from the soil outside from plot to plot. The cost ojf bringing the 
soil was about ;^2oo. The Australian leaf aroma is different from that of 
American, and the smoker looks for the latter, as he is accustomed to it/* 


Soil Survey in United States. — ^The total area surveyed in detail to date is 
^^4^451 square miles, and is about equal to the combined areas of Norway, 
Sweden, France, and Germany. No other country in the world has amassed any 
such store of knowledge concerning its soil resources. United States Agriculture 
Year-book, 192$, 



JULY 20, 1927 . 


N.Z. JOURNAL OF AGRICULTURE. 


35 


FARMERS’ RAILWAY EXCURSIONS IN THE 
SOUTH ISLAND. 


Fields Division. 

The institution of interprovincial excursions for farmers in the South 
I.sland this year has met with distinct success. Organized by the 
Railway Department and assisted by the Department of Agriculture, 
the excursions so far arranged have received excellent support from 
the farming community, and expressions of satisfaction as to the 
itineraries followed clearly demonstrate that interprovincial visits are 
highly popular and profitable. 

The first excursion train ran from Clinton to Christchurch on 
loth May. Over three himdred farmers, mostly accompanied by their 
wives, constituted the part)'. The excursion, which lasted for four 
days, was intended to show Otago farmers something of the conditions 
existing in Canterbury, and to this end an itinerary^ was prepared 
embracing a visit to Lincoln Agricultural College, the Addington sale- 
yards, the Belfast freezing-works, and other places of interest to 
farmers. Canterbuiy^ people extended the greatest hospitality to thi* 
visitors. 

A return of amenities was effected when an equally large body of 
Canterbury farmers visited Dunedin for four days on 31st May, 
spending most of their time at the Winter Show and on trips to the 
Taieri Main. 

Another excursion to Canterbuiy’ was arranged for Southland 
fanners on 17th May, when a large number visited Canterbiir)', closely 
following the itinerary followed by the Otago farmers. 

A feature which proved of undoubted interest and utility to those 
travelling by the various trains was the exhibit of an instructional 
nature which accompanied each excursion. These exhibits were pre- 
pared by the Fields Division in Dunedin and Christchurch respective!)’, 
and were installed in a second-class carriage, one side of which wa.s 
fitted with a long show-bench upon which were ranged the articles, 
charts, &c. These were designed to demonstrate various interesting 
and instructive phases of farming, and formed a basis f«>r discussion 
en route. The carriage was placed in the centre f)f the train for ease 
of access, and during the run officers of the Fields, Live-stock, and 
Dairy Divisions were kept extremely busy discussing different pertinent 
rnatters with the travelling farmers. Competitions were also arranged, 
farmers being asked to identify twelve specimens of seeds and grasses 
common to their farms, and so on. (Photos of the demonstration car 
are reproduced on the two following pages.) 

The value of such interprovincial visits is undoubtedly very great 
from many points of view. The weather on all the trips was most 
favourable, and contributed greatly to the success of the excursions. 

After the above notes were written an excursion of Westland farmers 
to the A^burton district of Canterbury took place at the end of June, 
and a return visit to Westland has been arranged for the present 
month, the demonstration car and discussions again figuring in the 
programmes. 
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INTERIOR OF DEMONSTRATION CAR ON THE OTAGO FARMERS EXCURSION TRAIN, ARRANGED BY THE FIELDS DIVISION, 

DUNEDIN. 
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THE CAR REARRANGED FOR THE CAN FERBURY-O FAGO EXCCRSION BY FHE CHRISFCHCRCH STAFF OF THE FIELDS DIVISION. 
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BIANURING OF CITRUS-TREES. 

P. Everett, Orchard Instructor, Thames* 

The four essential constituents of the soil necessary to the productive- 
ness and general fertility of the citrus orchard are lime, nitrogen, 
phosphoric add, and potash. These constituents need to be applied 
in different forms, different quantities, different proportions of each, 
and at different times of the year to suit individual orchards. There- 
fore in dealing with the subject of manuring one can only give a 
general outline of the principles, from which each citrus-grower should 
be able to draw up a manurial programme that will be most suitable 
for his particular grove. 

Never has there been any thorough and systematic experiment con- 
ducted in this country to fully prove the relative value of the various 
manures at present in general use in citrus orchards ; consequently 
any recommendations in this direction must be made on the results of 
exjjeriments conducted in other countries, combined with the practice.^ 
adopted by successful citrus-growers both in and bej^nd the Dominion. 
Any figures supplied or recommendations made in this connection 
should be taken only as a basis on which to work, each grower taking 
into consideration the nature of his soil, the manures applied in past 
years, the health of his trees, and the quality of fruit at present being 
produced. The successful grower is a lifelong experimenter; each 
grove should be an experimental station, no matter what the conditions 
may be. Production of quality and quantity of fruit should be the 
first consideration, and proper manuring is one of the greatest factors 
in bringing about these results. Nor should one be satisfied with main- 
taining the fertility of the soil ; in very many cases increasing it is 
equalty as important if success is to be attained. 

It is still widely believed that an analysis of the soil is all that 
is needed to show what manures are necessary to give the desired 
results. Soil-analysis shows the content of nitrogen in its soluble and 
insoluble forms, and also the total and available '' mineral plant- 
foods. The “ available ** constituents aie e.stimated by their solubility 
in weak citric -acid solution — an arbitrary^ method that has proved 
of great value in determining the fertility of British soils, but the 
applicability of which to New Zealand conditions has still to be ftdly 
demonstrated. Soil-analysis alone cannot serve as a definite index to 
the manurial programme, although it may provide a useful indication 
of the lines on which experiments should be conducted in the field. 

Every 1,000 lb. of lemons and oranges contains the following : — 

Nitrogen. Potash. Phosphoric Acid. 

Lemons . . . . . . i J lb. 2J lb. i lb. 

Oranges . . . . . . 2 lb. 2} lb. 1 lb. 

These three constituents combined make what is termed a complete 
manure, and with the addition of lime no further ingredient need 
usually be added to give the desired fertility to the soil. 

LIME. 

lime has the effect of correcting acidity and mechanically improves 
the condition of the soil, liberates plant food — especially phA^phateff 
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and potash — decomposes organic matter, promotes nitrification and 
bacterial activity, and generally increases soil-fertility. Although one's 
soil may be shown to have an abundant supply of lime, it is often 
profitable to apply more, as lime is often not in that readily available 
form which is so necessary for the tree. 

NITROGEN. 

Citras-trees respond most readily to nitrogen, and this ingredient 
should never be omitted from the manurial programme except where 
the trees are already making very vigorous growth and the fruit shows 
signs of becoming coarse or rough. Nitrogen may be applied in many 
different forms, but stable or farmyai*d manure usually gives the best 
results. However, these natural manures are not always obtainable at 
a reasonable cost, and when this condition prevails artificial nitrogenous 
fertilizers have to be resorted to. Dried blood ^.has been found a good 
fertilizer for citrus-trees, also nitrate of soda and sulphate of ammonia. 
These three fertilizers are used extensively in citrus groves throughout 
the world. 

GREEK-MAN U RI NG . 

This practice may also be included in the categorj^ of nitrogenous 
manures. Most soils require humus, and when the natural supply is 
exhausted it must be replaced if the grove is to be kept in a profit- 
able state. Leguminous plants are most desirable for this purpose on 
account of their habit of forming nodules on their roots which contain 
a high percentage of nitrogen. Manj" different legumes are used, includ- 
ing blue lupins, white lupins, field-peas, golden tares, horse-beans, &c. 
The blue lupin is probably grown more extensively in New Zealand 
than any other cover-crop, and has been found to give excellent results 
on most soils. It is generally advisable to apply a dressing of 2 cwt. 
or more of superphosphate per acre when sowing lupin-seed ; this has 
been found to greatly stimulate the growth of the cover -crop. In 
Auckland Province early in April is a suitable time for sowing lupin- 
seed, and the crop should be ploughed or disked in as soon as the first 
blossoms show. If lupins are not buried at or before this stage of 
growth the main stem of the plant soon hardens ; consequently decom- 
position takes considerably longer. Two bushels of seed per acre will 
give a good cover-crop. 

PHOSPHORIC .\CID AND POTASH. 

In addition to nitrogen, phosphoric acid and potash are required for 
most soils, and are generally used in citrus groves the world over. 
Phosphoric acid is best supplied as sup)erphosphate or with organic 
nitrogen as bonedust ; perhaps even better would be a combination of 
the two. Potash is best supplied as sulphate of potash ; muriate ot 
potash is also a good fertilizer. 

TIME FOR APPLICATION. 

Quickly soluble fertilizers, such as nitrate of soda and sulphate of 
ammonia, arc best applied in three or four equal dressings and at 
intervals of from five to six weeks. The first application should be 
made just as the spring ..growth is commencing. Better results will 
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be obtained by this practice than when the total amount of these 
fertilizers is applied at one dressing. With slowly soluble organic 
nitrogen this need not be practised. Blood-manure is best applied in 
two dressings, two-thirds being given prior to the spring ploughing or 
disking, and one-third prior to the autumn ploughing or disking. 
Phosphatic fertilizers arc also best applied in two dressings, but in 
reverse proportions to those recommended for blood -manure — that is, 
one-third prior to the spring ploughing or disking and two-thirds previous 
to the autumn tillage. 

A writer in a recent issue of the Californian Citrograph, claiming to 
have had considerable experience in manuring citnis-trees, states that 
the trees must be well supplied with phosphates in order to secure a 
heavy bloom of fruit blossoms, and that from experiments it has been 
proved that a liberal autumn application of supi^rphosphate will ensure 
this condition. This may or may not be applicable in this country, 
but, as it is rapidly becoming the general practice in most large citrus 
groves of Australia, California, and Florida to apply phosphatic fer- 
tilizers in the autumn as well as in the spring, we must naturally follow 
the lead given bj^ these older countries unless later experience teach(‘S 
us that other practices will give better results. 

Potash will probably give best results if applied in the autuinn, 
although if applied in the spring it may lx‘ i‘(jually as btmeficial. It 
is claimed by certain American writers that if this fertilizer is applied 
in the autumn, together with phosphates, the ('ffect will bt* a hardening 
of the late summer and autumn growth, making the tree more resistant 
to frost. Whether this is so or not, it is worthy of m(*ntion that many 
of the successful citrus-growers of California are now following this 
practice of manuring with phosphates and pota.sh in autumn. 

QUANTITY OF FERTILIZEKS TO APPLY. 

The amount of the various fertilizers that it will profitable for a 
grower to apply in his grove each year must bt^ largely a matter of 
conjecture luitil systematic experiments of this nature have bt^en carried 
out in this country, and even then the amounts will vary according to 
quality of soil, quality of fruit bt»ing produced, and age and productive 
capacity of the trees. The tendency of citrus-growers th<‘ world over 
during recent \'ears is to apply a greater quantity of fertilizers each 
year. What was considered a heavy dressing five years ago is 
now considered totally inadequate. From personal observations and 
inquiries in many parts of this country and in Australia, supplemented 
by reports on manurial experiments conducted in other countries. I 
am of the opinion that for a lemon or orange grove in full bearing 
and in a moderately healthy state the following will bc^ a .safe basis 
on which to work out individual manurial i>rogrammes, the figures 
given being for an area of i acre : — 


To be applied To be applied 

ia Spring. m Autumn. 

Blood-manure , . . . -3 cwt. 2 cwt. 

Bonedust • • . . , . . . 2 cwt. 1 cwt. 

Sulphate of potash . . . . . . , . ii 

Superphosphate .. .. .. 2 cwt. 4 cwt.* 


Plus four applications of nitrate of soda at the rate of i cwt. per acre. For 
trees making poor growth or producing undersized fruit the nitrogenous fertilizers 
to be increased by at least as much again. 
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All fertilizers should be spread evenly over the entire ground in 
groves that have been planted for more than three years, and not 
confined to a circle round each tree. 

FURROW-MANURING. 

Another very different system of applying manure to citrus-trces is 
what is known as ** furrow-manuring." Tliis system has probably 
never been tested in New Zealand, but in other countries many successful 
growers are reported to have adopted it. The method, briefly described, 
is to make furrows between the rows of trees about 12 in. to 14 in. deep 
and approximately the same width, then to fill the bottom bin. of the 
furrow more or less with farmyard manure and fill in the top portion 
with the .soil taken out. There are many different ways in which the 
furrows can be arranged. Probably the best arrangement for the first 
year is to make the furrows near the tips of the branches on both sides 
of each row of trees. The furrows for the second year can be made 
at right angles to those of thtj preceding y(;ar. In the third year the 
furrows can be ploughed out in the same direction as tho.se of the first 
year, but farther away from the trees, so as not to disturb the masses 
of fe(‘ding-roots that will hv found in the manure applied two years 
previously. In the fourth }X‘ar the furrows can \x^ made near those 
of the second year. The fifth year s furrow^s should be made in the same 
})osition as those of the first year, and during succeeding years the plan 
of the first four years can be repeated. It is a well-lmown fact that 
sowing fertilizers in a citrus orchard has the effect of bringing the 
feeding-roots very close to the surface of the soil. It is claimed that 
furrow-manuring prevents this condition, and keeps the feeding-roots 
well down in the soil where they will not be affected b\' the drjing-out 
of the surface soil. 

It is also claimed that a furrow-manured citrus grove will produce 
a greater quantity of fruit and fruiting wood, and better-quality fruit, 
than when given the same manure not buried deeph\ Obviously, the 
amount of manure tc be applied in furrows will b^ governed by the 
same conditions as in other systems of manuring. In general, about 
10 c. ft. of good daily’ manure for each tree in full bewaring is considered 
a good dressing. This furrow application of manure is usually supple- 
mented by lime and nitrogenous fertilizers, so as to bring the total 
amoimt of nitrogen application for each large and full-bearing tree up 
to about 3 lb. jx^r tree. Furrow-manuring can be done at any time 
of the year, but the most popular time is during^ the autumn months. 


Sowhtg of Ptnc-si'cds.-- During the past season a senes of stmnngs of insignis 
and C/orsicaii pine sivds was made by the State Forest Service in various districts 
to ascertain the lx^st peruid for sowing. The results (reix>rts the Service's AVa s- 
ietter) prove that the practice of sowing in October-November cannot safely 
departed from. Seed sown too early in the season was slow to germinate, and 
a considerable wastage occurred, while that so\\ii later than December had too 
short a period for development Ix^fore the winter months, and the small plants, 
not having a sufficient root-s>'stem, were liftcnl out by frosts. 

Importation of Cattle. — An application for a permit to import cattle from 
the United States of America, was considered by the Board of .Agriculture at its 
last meeting. The Board decided to recommend that it be declined. 
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BIOLOGICAL CONTROL OF ST. JOHN’S WORT. 

R. J. Tillyard. M.A., Sc.D.. F.R.S., &c , Chief of Biological Department, 
Cawthron Institute. 

\St. John's wort was referred to briefly tn Dr, Tillyard's ma%n report on the 
biological control of noxious weeds, published in the Journal for February last. The 
present article is the substance of a special report made to the Australian Common- 
wealth Government. — Ed,] 

The problem of the control of this weed is one of special interest to 
Australia, but may be said to concern New Zealand also, though more 
for the future than for the present. The St. John’s wort (Hypericum 
perforatum), as seen everywhere in Europe, is an annual herb, with a 
maximum height of about 2 ft., but seldom more than 18 in. The 
stem is stiff and erect, the leaves green with a slight bluish-green tinge, 
and covered with tiny transparent dots indicating the presence of oil- 
glands. The flowers are bright yellow, five-petalled, star-like, borne 
in large terminal clusters. The plant grows rather late in the season 
in Europe, young plants not beginning to show up to any extent until 
June; August and September are the main flowering months, while 
the seed ripens in October. 

T his plant is freely grown in gardens, and was probably brought 
into Australia originally for that purpose. It was introduced into 
Victoria more than fifty years ago. After a period of acclimatization 
to its new surroundings it began to spread with amazing rapidity, and 
at the present time it occupies about 150,000 acres in that State, while 
smaller but rapidly growing areas of the weed are to be found in South 
Australia and New South Wales. In New Zealand it was apparently 
a later arrival and has taken longer to become acclimatized ; never- 
theless, there are not wanting at the present day disquieting signs that 
it is beginning to spread in a number of localities, and it is cleat that the 
sooner it is dealt with the better will be the prospects of ultimate control. 

The plant produces abundant seed, and appears only to be stimulated 
by ordinary methods of cultivation. It is dangerous to .stock of all 
kinds, as it contains an active principle which renders the skin 
exceptionally sensitive to sunlight, causing fever and itching, and 
resulting finally in bleeding and swollen surfaces from rubbing or 
scratching. Sheep can eat the young shoots provided they get a 
plentiful admixture of grass. For small patches of the weed the use 
of salt is the most effective method of eradication ; but this method 
is far too costly for large infestations. 

Generally throughout Europe during the summer of last year this 
plant, like most others, was remarkably free from insect enemies, the 
principal cause being the heavy mortality among iasects during the late 
frosts of April and May. In many places, however, especially late in 
the season, considerable damage by insects became apparent. A study 
of the various insects causing different types of damage to the plant 
showed clearly that the genus Hypericum possesses a fairly large insect 
fauna attached to it, and a very large proportion of these insects appears 
to be entirely confined to the genus. 

The assumption underlying this report is that the attempt to control 
St. John’s wort by its insect enemies may safely be made in Australia 
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and New Zealand, provided that it can be shown (a) that the insects 
recommended for introduction will not feed at any stage of their life- 
history upon plants other than those of the genus Hypericum, and 
(6) that the same insects, if introduced into Australia or New Zealand, 
have a reasonable chance of controlling the weed. 

These two points can be well secured if the same set of regulations 
already made with respect to blackberry-feeding insects are applied in 
the case of HypericumAe^mg insects also. (See this Journal, Februar>% 
1927, p. 84.) 

The following are the most important species of insects attacking 
Hypericum in Europe : — 

INSECTS ATTACKING THE LEAVES. 

(j) Chrysomela hyperici and C. varians . — These two beetles are the 
most noticeable of the insect enemies of Hypericum. Both occur 
widely in Great Britain, C. hyperici apparently being the commoner. 
Both are double-brooded and pass the winter in the adult stage. First- 
brood larvae are found in June-July, and second-brood larvae in August- 
September. The second brood is known to be oviparous, but the first 
brood has been stated to be viviparous. This type of life-history is of 
great importance in considering the probable value of the insect under 
Australian or New Zk^aland climatic conditions. In these warmer 
climates it may reasonably be expected that a race would soon develop 
with a much shorter hibemating-period, a larger number of broods per 
annum, and complete viviparity, thus shortening the time between 
broods. Thus the rate of increase of the insect might become enormous, 
and the chief problem to be faced would be the possibility of such a 
ravenous leaf-feeder attacking other species of plants. 

Miss Patterson, B.Sc., of Cambridge University, undertook at my 
suggestion to study these two species as part of her work for her doctor's 
thesis, and this work was to be continut^i into 1927. She has already 
tested the adult beetles, chiefly the commoner C. hyperici, on a large 
number of plants, and so far they have shown complete inability to 
eat anything but Hypericum. They feed most freely on H. perforatum, 
but on the cultivated garden species with larger and tougher leaves 
{H. Androsaemum) they do not thrive at all well. 0 >;\ingto the great 
mortality among Miss Patterson s specimens, most of w’hich died during 
these starvation tests,” the supply of larvae >vas somewhat limited. 
She proposes to continue these tests on both beetles and larv’ae, and 
has been asked by me to report definitely, at the end of her work, 
as to whether these insects do, at any stage, attack any other plants 
except Hypericum, and, if so, what plants. 

Assuming, as seems probable, that the experiments at Cambridge 
give a favourable result for these tests, I am most strongly of opinion 
that both these species, and, if possible, other allied species found in 
Europe but not in Great Britain, sliould be imported into Australia 
and New 2 ^aland and tested out under strict control conditions in 
closed insectaries. A liberation of any species of Chrysomela in infested 
areas can only be made after the most exhaustive and thorough tests 
have been carried out as to the capacity of these insects to attack 
any other plants of economic value under the new' conditions. If 
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these tests show an entirely negative result, ^en I believe that these 
beetles will prove of great value in helping to control the pest. 

(2) Anaitis plagiata and A, effumata. — The first of these is a fairly 
large Geometrid moth known as the “ treble-bar ; the second is a 
closely allied species often confused with it and very difficult to 
distinguish from it. The larvae are looper caterpillars which feed 
voraciously on the leaves and also sometimes in the flower-heads of 
Hypericum, 

Although all the text-books give Hypericum as the only food plant 
of these species, yet I have collected a considerable amount of evidence 
to show that the moths appear very commonly in localities where 
Hypericum is rare or absent. It seems highly probable that the 
larvai eat other plants also. Consequently I must stress the importance 
of original research work being done in England on these species, in order 
to discover on what plants besides Hypericum the larvae feed. Supplies 
of A . plagiata can be readily purchased from dealers, but 1 am strongly 
of opinion that no attempt should be made to introduce this moth or 
its allied species until a complete series of starvation tests has been 
carried out. 

(j) Actinotia polyodon Cl. ( =A. perspicillaris L.). — A Noctuid 
moth with a voracious larva which feeds on the leaves and flower-heads 
during July and August and hibernates as a pupa. It does not occur 
in Great Britain except as an occasional immigrant, but is widespread 
on the Continent of Europe. It should prove a most valuable aid in 
checking the weed, but much would depend upon how far it b(*came 
subject to the attacks of parasitic Ichneumons and Tachinids already 
present in Australia or New Zealand. Supplies of the pupie would 
have to be obtained in Central Europe. 

(4) Tineoid Moths attacking Leaves and S'Aeo/s. —Quite a number of 
these are known, including the following species in Great Britain : 
Depressaria hypericeUa, Gracilaria anroguttata, Epinotia hypericana, 
and Aristotelia atrella. The first -named species spins the shoots 
together and does considerable damage when abundant ; it may be 
considered of distinct value in preventing flowering of the plant. 
Much needs to be discovered about the life-history and food plants of 
these small moths before they could be considered as possible intro- 
ductions into Australia or New Zealand. 

GALL-FORMERS. 

Hypericum is attacked by a number of gall-forming species, the 
most important of which are the Diptera Perrisia hyperici and P, serotina. 
Both destroy the flowering-shoots, the fonner making a rosette of a 
number of unfolding leaves, while the latter attacks only the two 
terminal ones. Perrisia braueri is exceedingly promising, as its larva 
stops the shoot while still underground. These insects are commonest 
in fairly warm localities in Europe, and should do remarkably well 
in Victoria. As their galls are quite characteristic and confined to 
Hypericum, immediate importations may be recommended, provided 
that they are received into closed insectaries and subjected to severe 
food tests before any decision is taken about liberating them* If the 
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attempt to establish them proved successful I am of opinion that they 
would almost completely prevent the plant from seeding. 

SEED-CAPSULE FEEDERS. 

I have seen a larva feeding in the seed-capsules in Central Europe 
which appears to me to belong to a species of Apion, probably 
A, brevirostre, which has been recorded as feeding only on Hypericum. 
Larvae of Apion are most effective in destroying the growing seeds 
within the pods and capsules, and an insect of this sort, if confined to 
Hypericum, would be of the highest value. 

RECOM MEN D ATION S . 

In view of the above facts, I desire to make the following recom- 
mendations : — 

(1) That the policy of attempting to control Hypericum perforatum 
in Australia and New Zealand by means of its insect enemies should 
be officially recognized as a sound policy scientifically, offering very 
promising chances of final success. 

(2) That arrangements be made for as complete a study as possibk* 
of the life-histories of Hy/)m‘cwm-feeding insects, to be carried out in 
England. 

(3) That starvation tests for these insects be made on all important 
economic plants common to Europe and Australia or New Zealand 
(introduced). 

(4) That only such spt*cies as give negative* results in the tests (3} 
on all plants except species of Hypericum .should be permitted entry 
into Australia or N^*w Zealand. 

(5) That sptHries brought in should be reared in closed insoctarie.s 
under the strict control of experts, and that they bo subjected to 
further starvation tests on Australian or New Zealand plants ot 
economic imj)ortance. 

(6) That only such s])ecies as {a) gi\e a negative result with these 
latter tests, and (b) a[)pear from their habits in the insectary to promise 
u>eful results in controlling Hypericum, .should l>e finally experimented 
with in infested areas in the open. 
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“ Wc must encourage and extend methtnls of tiniber-cutting which per^Htiiale 
the forest while harvesting its prcxlucts ; we must plant trees in abundance on 
our idle land where they can profitably lx* grown; we must examine taxation 
practices that may form economic barriers to timl)er-culture ; we must encourage 
the extension of forest -ownership on the part of municipalities, counties, and other 
local governments ; and we must take common counsel in public meetings to the 
end that the forestry problems of each region may l>e well considered and 
adequately met .” — President Coolidge. 
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GORE EXPERIMENTAL AREA. 

NOTES ON OPERATIONS, SEASON 1926-27. 

R. McGillivray, F.L.S., Instructor in Agriculture, Invercargill. 

From the demoiistrational aspect the season of 1926-27 at the Gore 
Experimental Area may be said to have been a record one. From 
October right on until May hardly a day passed without some one 
interested in the work visiting the area. At times fanners came in 
parties, and during Februarj* a field-day arranged by the Gore Branch 
of the Farmers’ Union was largely attended. The season’s programme 
was a fairly comprehensive one, but manorial trials and investigations 
of certain plant-diseases under field conditions received prominence. 

OAT-SMUT COXTROL. 

An experiment on the incidence of smut in oats luider several 
different seed-treatments was watched with interest. The experiment 
was arranged in four replicated plots, representing (i) bliiestone, 
(2) formalin, (3) hot water, (4) control. The result, as ascertained in 
January, was an appieciable amoimt of smut in the controls, a trace 
in both the bluestone and formalin treatments, while the hot-water 
treatment gave a crop that was clean throughout and more vigorous 
in growth than the others. 

POTATO-SELECTION AND DISEASE-CONTROL. 

A considerable amount of work was undertaken in connection with 
the potato crop. The selection of a pure line of the Up-to-date 
variety has been carried a stage further, and the foundation stock at 
Gore is now probably 100 per cent. pure. This line uill be* planted 
next season, and it is hoped to have a considerable quantity on hand 
in 1928. There has been con.siderable demand for this seed, but it 
has been impo.ssible to distribute any this season. 

In the control of corticium disea.se further work was undertaken 
by Mr. J. C. Neill, Field Mycologist. A number of new dry-powder 
treatments were tried, but none of these proved at all effective. The 
continuation of last year’s treatment of the tubers with mercuric 
chloride and hydrochloric acid proved highly satisfactory, however, 
and these potatoes were a splendid sample. Definite yield trials will 
be undertaken next sea.son, when the clean potatoes uill be tested 
against seed affected with corticium. 

LIMING DEMON3TR.\TIOi\. 

Two blocks of Scotch tares and oats, sown at the rate of i bu.shel 
tares to 2 bushels oats, gave a further demonstration of the value of 
lime under Southland conations. One crop was grown on a part of the 
area that had received 2 tons carbonate of lime per acre, while the 
other was on unlimed land. Both crops were manured with super 
and Ephos phosphate at the rate of i cwt. per acre of each fertilizer. 
The difference in growth was very much in favour of liming. The 
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weight of hay on the limed block was 27 tons per acre, while on the 
unlimed area the hay-weight was only 1*5 tons per acre. Small birds 
caused much damage to the oats. The experiment was a useful one, 
and of much interest to those concerned. 

SWEDE AND TURNIP TRIALS. 

A considerable area was under various swede trials. The first was 
a variety trial conducted to ascertain jdeld per acre and possible 
resistance of individual varieties to disease (dry-rot and club-root). 
The crop throughout was manured with superphosphate at the rate 
of 2 cwt. per acre. All varieties were weighed and carefully examined. 
Vilmorin's Purple-top White swede gave a result showing over 84 per 
cent, of bulbs free from disease. Tlie quality of flesh was good, and 
the swede was a strong grower, but had badly forked roots. Other 
varieties showng disease - resistance were Studsgaard and several 
Bangholm strains. The yield of Vilmorin's swede was over 41 tons 
per acre, this being S tons over any other variety in the trial. Several 
varieties did not produce any bulbs free from disease. 

A block of about 4 acres was devoted to a super and super-and- 
potash test. In the early stages of grow'th the potash plots were 
considerably in the lead and could be picked out without any diffi- 
culty. In the weighing, however, the yields were found to be very 
even, results being as follows : Super (2 cwt.), 27-2 tons per acre ; 
super (2 cwt.) and 30 per cent, potash (i cwt.), 277 tons per acre. 

A manurial trial of Crimson King swedes in which various 
phosphates were used was closely watched by farmers. In this trial 
single plots only were arranged, as there w^as not sufficient land avail- 
able for replications ; therefore the weights could not be compared in 
the usual way. All fertilizers were applied at the rate of 2 cwt. per 
acre. Results were as follows : Super, 25-0 tons ; Nauru phosphate, 
iq- 6 tons ; Ephos phosphate, 277 tons ; Seychelles phosphate, 21*2 tons; 
basic slag, 21 *1 tons. Requests have been received for a continuation 
of this test next season. This will probably be done, but the number 
of plots will have to be increased so as to overcome soil variations. 

A manurial trial of yellow-fleshed turnips was undertaken in 
connection with the disease investigations in progress at Gore. 
Irvine's Disease-resistant was tried out against Sharpe s Green-top 
Yellow, an ordinary commercial Une which was used as a contml. 
The manurial treatment consisted of (i) super, 2 cwt. per acre ; 
(2) super, 2 cwt., and 30 per cent, potash salts, i cwt., per acre. 
The experiment consisted of two drills of each manurial treatment, 
and was replicated twenty-two times. Results were as follows : — 

Super. 

J Tons, ! ' Tons. ' 

Irvine's Disease-resistant .. j 22*5* [ 73*3 27*7 80*5 

Sharpe's Green-top Yellow ,. j 22-0 j 72*9 28 0 82 0 

This experiment was carried out on land that was used for oats and 
tares last year. Irvine's spedal turnip did not show any greater 
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immunity than Sharpe's Green-top Yellow. The crop throughout was 
a very nice one and has stood much feeding. 

MANGOLD TRIALS. 

The mangold block proved of interest to many visitors. Mangolds 
are not grown to any extent in Southland, but experience at Gore has 
shown that quite good crops of sound roots can be produced at a cost 
little higher than in the case of turnip-growing. A number of 
varieties were tested, and Sharpe's Selected Long Red Mammoth 
(34-62 tons per acre). Improved Large Yellow Globe (31-54 tons), 
and Dana Ovoid Giant (29-91 tons) were the heaviest }delders. 

Part of this block was set apart as a manurial trial. The variety 
used was Golden Globe, and the treatments were — (i) Superphosphate, 
2 cwt. per acre ; (2) super, 2 cwt., and 30 per cent, potash salts, 

1 cwt., per acre ; (3) super, 2 cwt., 30 per cent, potash salts, i cwt., 
and dried blood, i cwt., per acre. These fertilizers were used in 
alternate drills throughout the experiment. At time of thinning, the 
plants that had received No. 2 treatment showed an increased top 
growth when compared with those that had receiv'ed super only. The 
crops were weighed during the early part of Jime, with the* following 
results : Super, 20-22 tons per acre ; siqx^r and |X>tash, 21 tons ; super, 
jjotash, and blood, 22*35 tons. 

CHOU MOKLLIL'K. 

The chou-moellier man urial-t rial block at time of sowing was ^'er\’ 
badly infested with grass -gnib. The manuring was as follows: 
(i) Superphosphate, 2 cwt. per acre ; (2) basic sup<'r, 2 cwt. ; (3) suix*r. 

2 cwt., and blood, i cwt. ; (4) supi-r, 2 cwt., blood, i cwt., and 30 jxr 
cent, potash salts, i cwt. (k‘rmination was g(K)d throughout, but 



THE CHOU'MOELLtER CROP AFTER FEEDING OFF. 

The two even rows on left are those in which potash was included in manurial 
mixture. Other rows uneven, caused largely by grass-grub damage. 
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the grass-grub did a great deal of damage in all plots except those in 
which potash salts were used. It was very noticeable that in the 
potash plots the growth was even throughout, while in the others many 
of the plants failed to make reasonable growth. The outstanding 
feature, indeed, was the greatly increased size of the plants where 
potash was used. At time of weighing they were, on an average, 
at least 18 in. higher and had more robust stems than the others. 
Fourteen replications of the experiment were made, and the average 
weight-yields for the various treatments were as follows : (i) io*8 tons, 
(2) 15-5 tons, (3) 14*4 tons, (4) 22-0 tons, jxn* acre. 

PEKMANEXT PASTFRE. 

The permanent-pasture block of ^ acres laid down last October is 
1‘stablishing well. One-third of the block was Jimed prior to laying 
down the pasture, and super at 2 cwt. per acre was applied '*^hen th.' 
mixture was sown. The grass made good headway, and grazing was 
commenced early in January. It wa.«; ver\^ noticeable throughout 
tht‘ season that the sheep frequented the limed part of the block t(» a 
much greater extent than the unlimed portion. 

FERTILIZERS AXI) SEED-GHRMI \.VTIO\ 

It may be of interest to mention that in the case of all crops grown 
last season the germination was extremely good. Farmers have at 
times complained of poor germination when using the same fertilizer 
mixtures as were list'd this season on the Exjxrimeutal Area. In all 
cases the procedure adopted when ridi{ing is to apph' the greater part 
of the fertilizer through the* front sjxmts ; in the case of potash salts 
and dried blood this material is applied from the front box of the 
ridger and does not conp' in direct contact with tlu* s^'ed at all. 


The OversetT, Mr, Janies Sk-eman, again carried out his many 
duties in an able manner, and great « n dit is due to him for the 
excellent condition in wiiicli the various jdots were kept. 



i—Af. 
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SEASONAL NOTES. 


THE FARM. 

TILLAGE AND EARLY CROPS. 

In a number of districts the rainfall has been fairly heavy and constant 
this winter, and in consequence tillage has been held up, more especially 
on the heavier soils : but. no matter how urgent the case may be, work 
should never be attempted on average land while in a sodden con- 
dition, even if cropping plans have to be altered. The texture of many 
classes of soil is easily spoiled and generally difficult to recover if so 
treated. However, no opportunity should be neglected when condi- 
tions permit to make up for arrears of work. 

Land intended for spring-sown cereals should receive first attention. 
Suitable varieties of wheat may be sown during August, followed by 
oats and barley —dates as between August and September being 
governed by local conditions. The seeding, of course, should be 
rather heavier than for autumn sowing. Seed should be* previously 
treated with copper carbonate, formalin, or bluest one for the control 
of fungus diseases. The crust formed by winter rains on autumn- 
sown cereal crops should be broken up with the harrows. This will 
leave a soil mulch which will dry quickl}’, leave the surface in a l(X)se 
condition, and help to prevent the moisture, rising from below, reaching 
the surface and so being lost by evaporation. 

In planning for useful autumn fodders past experience' should guide 
the farmer as to requirements. In localities where there is risk of 
shortage of pasture ample provision sliould be made, choosing a por- 
portion of crops that ma}" be turned into hay or ensilage later if not 
required earlier. Crops such as oats and tares. Western Wolths, rye- 
grass. and clover, millet, maize, tS:c.. although primarily intended to 
tide over late summer or autumn reejuirements, can be conveniently 
utilized and stored for future use, according to variety, either as hay 
or ensilage. The provident farmer always overestimates the require- 
ment of his stock and underestimates the viold of his crops. 

Where root crops are to be grown in the spring after grass, the land 
should be ploughed as soon as conditions are favourable. A frequent 
stirring with the tine harrows is of great value in conserving moisture 
and checking weed-growth. For mangolds the grass should be skim- 
ploughed, the sod well disked, and this followed by a deep cross- 
ploughing. By the.se means the rotting turf becomes well associated 
with the soil. 

In the case of all spring-sown crops superphosphate alone, or iii 
combination with certain other manures, should be used. A quickly 
soluble pho.sphatc is necessary so as to ensure vigorous early growth* 

PASTURES. 

In the North and other early districts spring top-dressing may hi 
commenced during the coming month. Where lime was applied vk 
the early winter, a dressing of 2 cwt. superphosphate will give the 
pasture an early start. Whexe heavier and moister conditions obtain, 
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and liming has not been done, basic super will generally be better. 
In all cases, whether before or after top-dressing, the vigorous use of 
the tripod harrows is invaluable in pasture-management. 

Young grass should be very carefully treated at this time of the 
year, because the roots have not yet become firmly established, and 
close continual grazing will mean lack of vigour later on. Sheep, 
with their close feeding, are especially harmful if left on the 
pasture too long. In one sense they are the best for feeding down 
young grass, because they tread the ground evenly and their manure 
is well distributed, but their grazing should be managed with care. 
There is always a temptation to allow stock to graze too closely at 
this time of the year, but the farmer who can save his young grass 
by utilizing catch-crops, or by feeding out hay and mangolds on dr^' 
pastures, will reap the benefit later on. 

LIMING, 

In South Otago and Southland lime should be put on the land 
during July and August, so that its beneficial action may be experienced 
during the ensuing spring. On the heavy raw' type^ of soil ground 
burnt lime can be most ad\'antageously used, dressings of 15 cwt. per 
acre generally sufficing. On the lighter lands carbonate of lime (finely 
crushed) is advised, to be applied at the rate of 30 cw't. per acre. The 
practical soundness of liming in thest' districts is well recognized, and 
the present cheapness of lime should be an incentive to local farmer^ to 
tojvdress a good acreage. 

In the Auckland Province w'here lime is to be applied to grassland 
the month of July is a favourable time for the operation. Tht^ liming 
should be followed up by a top-dressing of supeq:>hosphate during 
.sj)ring. It is doubtful whether such liming is economical at th(' 
present time unless phosphates are applied afterwards or mixed with 
the lime. Lime must not be regarded a substitute for fertilizer, 
although most soils are deficient in the former element, and until this 
d(‘ftciency has to some extent been .satisfit^d superphosphate will not 
give its maximum effect. Those' farmers who are in the habit of 
applying super year after year would certainly benefit by giving their 
pastures a dressing of 15* 20 cwt. carbonatt* of lime per acre. It would 
hardly hi* possible to lime the wffiole farm in one year, but if. say, one 
quarter of the area is treated in this manner annually the result 
should be reflected in Wtter pastures and healthier stock. 


LUCERNK. 

The cultivation of lucerne should bi* carried out before growth 
commences, and a top-dressing of superphosphate, with a little sulphate 
of potash added, will give a stimulus to the crop. Especially is this 
treatment necessarj' where it is intended to take a seed crop. An 
old stand can be disked if the straight cut is used, or cultivated with 
an implement having special lucerne points fitted. Young stands 
should be more carefully treated, although the harrows will do a great 
deal of good if used during the coming month. 

FIEL1> DR.\INAGE. 

The outlets of all tile or mole drains should be looked to occasional!}’ 
and any obstruction cleared away, likewise blocks in open drains. The 
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advantages of a well-drained field are particularly noticeable in late 
winter and early spring. Efficient drainage means the comfort and 
better health of stock, the earlier and tetter growth of crops and 
consequent higher yields, the better utilization of applied fertilizers 
and lime, earlier and greater activity of useful soU bacteria, and 
better assurance against the effects of dry weather. 

— Fields Division. 


THE ORCHARD. 

SPRAYING. 

Overhaul of the sprayer before the spraying season commences may 
save orchardists much loss of time and inconvenience later in the 
season. A thorough examination should be made of the machine, 
and all damaged or worn-out parts repaired or replaced. The moving 
parts of the pump and engine should be thoroughly cleaned and re- 
greased, and the hose examined and tested. A supply of spare parts 
for repairs in case of emergency during the season should be obtained. 

The first essential in treating insect or fungoid disea sts is that the 
grower should correctly identify the pest and know something of its 
life-history, in order that it may be correctly classified and the proper 
remedies applied for its control. Of th(‘ many books published with 
reference to this subject which would be an acqui.sition to an orchardist\s 
library, if he has not already copies, are " Fungous Diseases of Fruit- 
trees in New Zealand,” by G. H. Uunningham, and ” Manual of Fruit 
Insects,” by Slingerland and Crosby. 

The remedies most commonly used are briefly as follows: — 

(1) Poisons for chewing or biting insects . An arsenical jioison 
(arsenate of lead) which acts upon tht^ stomach is the specific in general 
use for the control of codlin-moth, leaf -roller caterpillar, and or 
cherry slug, &c. Such sprays should hv applied to the foliage* and fruit 
just before the pest is due to make its appearance. 

(2) Contact spra3^s for sucking-insects : The instH:ts must be present 
when these sprays are applied, and tlu* specifics are most efficient when 
they come in contact with the bodi(‘s, or are inhaled through the 
breathing-organs of the insects. At the pres(.‘nt time lime-sulphur, 
Black Leaf 40, and red oil are in most general usi^ as contact sprays 
for the control of red mite, apple leaf-hopper, aphis (woolly, green, and 
black), and scales. 

(3) Fungicides for the control of fungus diseases: The specifics 
should be applied before the spores of the fungus hav(* an opportunity 
of establishing themselves on the plant or fruit tissues. I.ime-sulphur, 
bordeaux mixture, and precipitated sulphur are the fungicides in most 
common use for the control of black-spot, powdery mildew, leaf -curl, 
brown-rot, and other fungus diseases. 

(4) The use of the secateurs and the saw for cutting out, wliere 
practicable, parts of trees badly damaged by insects, fungi, or tecteria. 

A full detailed spraying schedule was published in the Journal 
for August and September, 1926. 
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CULTIVATION. 

U the land has not already been ploughed every effort should be 
made to complete this work as soon as possible, so that cover-crops, 
grass, and fallen leaves, &c., may be turned in. This will give the 
material time to rot and be made available when the tree requires it 
in the summer, while the fruit is maturing. Leaves affected by 
disease, such as black-spot, will be buried and have rotted, thus 
preventing the dissemination of disease from this source during the 
spring. 

GRAFTING. 

This operation is done in spring when the sap has commenced to 
rist' in the stock. Scions for grafting are usually selected as soon as 
the growth is dormant, and stored away in a Cool, damp place, which 
should not be wet ; or they are heeled into a similar position, where 
they are kept until the stocks are ready to be grafted in spring. 
Where cool -storage facilities are available it is recommended that the 
scions be placed in a chamber having a temperature a few degrees 
above freezing-point. The leaving of the scions on the trees until 
just prior to bud-movement is recommended in some quarters, and 
has bt‘en practised with good results. 

FERTILIZERS. 

Those growers who intend using fertilizers in the orchard during 
the coming spring should order their supplies now, so that these may 
be on hand when the time comes to apply them. In districts which 
experience dry springs and summers the fertilizers should be applied 
this month. In normal soils from 5 cwt. to 7 cwt. per acre of 
fertilizer should be sufficient, and in the lighter and poorer soils as 
much as 12 cwt. will be required for bearing trees. Particulars of 
manures and their application were given in these notes for May and 
.Vugust last. The fertilizer should be broadcast evenly throughout the 
orchard, or over that portion of it which is to bv treated. 

PLANTING. 

(irowiTs intending to plant in the spring should arrange for early 
delivery of the trees, and on their arrival they should be heeled into 
a suitable place on or near the ground, ready for planting toward the 
end of August. The ground should be reasonably dr\’, and, if wet, the 
planting should be delayed until a later date, when the soil is in a 
suitable condition. 

SHELTER. 

Shelter for the orchard is indispensable. In situations which are 
subjected to severe windstorms and where a wind-break has not yet 
been established the matter is of such importance that the present 
planting season should not be allowed to pass without something being 
done. Gaps in existing shelter-belts should be replanted. 

— ]f\ /f. Dallas, Orchard Instructor, Dunedin, 

Citrus-oulture. 

Harvesting : Routine work among established trees will consist of 
harvesting fruits as they become ready. With lemons [this should 
be done as the fruit attains size rather than colour. A silver-green 
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to light-yellow tinge of the skin is quite a satisfactory colour at 
which to pick, providing the diameter of the fruit approximates 
2 iin. to 2|in, The fruit should be cut with a small portion of 
the stem attached, which should be trimmed off at the button, 
otherwise there is a likelihood of the stem puncturing other fruits 
on contact in the picking-bag or fruit-case. Care should also be 
observed in handling the fruit, as any form of skin puncture or 
bruise rapidly causes its loss. The fruit will, of course, require to be 
cured and stored to obtain marketable condition, but it becomes 
a far better marketable article than thick-skinned, tree-yellowed 
fruit. 

Oranges may, with advantage, be allowed to remain on the tree 
longer than is the present general practice. Sweet oranges in 
particular should be allowed to hang several weeks after full colour 
is attained. During this time a certain refinement of the skin takes 
place, and the fruits take a full flavour. According to variety, 
Poorman oranges, if intended for sale as preserving-oranges, may be 
picked as soon as reasonable size together with pronounced colour 
is attained, as superior preserves are made with fruit in a rather 
undersized state. The larger fruit intended for sale as breakfast ' 
fruit should be allowed to hang on the trees until well matun*, in 
which state they will meet with more general approval. This will 
assist towards popularizing the fruit for table purposes, whereas 
under-ripe fruits with a bitter flavour tend to restrict sales. 

Planting : With the approach of the planting season efforts 
should be directed towards putting the land in order to receive the 
trees. Good drainage is essential, as unless this is natural or pro- 
vided artificially trees cannot be expected to thri\^e. A thorough 
working of the soil and first subsoil is also advisable, but shovdd 
be done uniformly over the whole area, not, as is often considered 
sufficient, under the trees only. Where the subsoil is disturbed in 
such a limited area only it really acts as a water-catchment basin, 
and the trees are harmed rather than assisted. General surface- 
levels should also be attended to, grading being so done as to 
prevent depressions likely to hold water. 

— W. H. Rice, Orchard fnstrinior, Auckland, 


POULTRY-KEEPING- 

HATCHING AND REARING OF CHICKS. 

August is one of the busiest months on the poultry plant, for it is 
then that the work of hatching and rearing chicks should be carried 
out as rapidly as possible. No chickens do so well as those which 
start off when the grass and other plant-life commences to grow, 
and which have the opportunity of making their chief development 
as the days lengthen. Laterhatched chicks are usually unprofitable 
because, in the first place, the needful robustness is seldom or never 
secured, and thus the proportion of birds which must be cull^ is 
unduly high. They are also more subject to adverse conditions 
than the birds bred in the early spring. It stands to reason that 
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when hatched in the warm weather, and coming on to the colder 
months before maturity is reached, the highly bred egg-type of 
pullet is called upon to face conditions which put too severe a 
strain on her, especially if she is not protected in ever}' way from 
climatic extremes of weather. 

Hatching stock late in the season is not only against satisfactory 
development, but means poor egg returns and the encouragement 
of disease. Therefore, whenever possible, all eggs intended for 
hatching purposes should be placed in incubators or under broody 
hens by the end of August, or early in September at the latest. 
In cases where the natural mother is depended ujx>n for hatching 
and rearing, the difficulty of securing early chickens is often a vital 
one, owing to inability to secure broody hens when required. There 
are two alternative.s — either to procure an incubatf)r or secure day- 
old stock. The latter method is by no means to be despised, 
especiall}’ when the supplier is a man of repute and furnishes a 
reliable hreless brood(T with the chicks. 

In connection with the work of brooding, it is most advisable 
to open up any chicks that die. in order to ascertain if possible 
the cause of death. Investigations of this kind are not onh' 
interesting, but they often give clear proof of the cause and nature 
of the trouble, and indicate necessary preventive^ methods. Thou- 
sands of chicks die annually through eating long fibrous green 
material and pickings from curtains, sacking, A'c., which roll up 
in a tangled mass in the gizzard. Much mortality also takes place 
among chicks when they are supplied with grit or bedded with 
sand containing a large proportion of glittering mineral particles, 
which they pick out. These particles accumulate in the gizzard, 
and death rapid!}* follows. Many of the brooder losses could be- 
prevented if these injurious substances were kept out of the reach 
of the motherless chicks that have not attained the age when they 
can bf^ trusted to look after themselves. 

Some of the so-called wheat-pollard containing a high percentage 
of fibroas material, such as finely ground huskN, is also often 
responsible for heavy losses in young chicks. Several such cases 
came under my notice towards the end of the last breeding season, 
when hundreds of chicks from three to five weeks old were lost 
from no other cause. Although finely ground, the fibrous material 
contained in the pollard would not leave the gizzard. As a result 
this organ became packed to its utmost with the fibrous substance, 
and consequently the chickens died from starvation. Young chick^ 
have not the power to assimilate hard fibrous material, however 
finely it may be ground. Obviously, to compel }*oung birds to eat 
any mixture containing a ,high percentage of this material is simpl}* 
courting disaster. Unless pollard is knowm to be the genuint* 
article it should never be included in the ration for birds of any 
age, and particularly is this the case where growing chickens are 
concerned. 

Brooding Hints, 

In artificial rearing the impedance of preventing tht* chicks from 
being chilled cannot be emphasized too strongly. Chill is the most 
common cause of bowfl trouble, and once this sets in little or 
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nothing can be done to save young birds. Overheating on the 
one hand, and underheating on the other, are probably more 
responsible for chill and its evil effects than all other things put 
together. Very often when mortality takes place the food, the 
brooder, or some mysterious disease is blamed for the trouble ; but 
it is safe to say that in nine cases out of ten a chill is responsible 
and nothing else. The temperature should be so controlled that 
the chicks can secure that uniform degree of warmth which instinct 
demands, quite irrespective of what the prevailing weather conditions 
may be. It is only the person with an observant eye, and one 
who can anticipate the little birds* requirements, who can really 
steer safely between the danger of either overheating or under- 
heating* 

As to the temperatuie to be maintained in the brooder, there is 
no better guide than the behaviour of the chicks themselves. If 
they are well spread out and look comfortable it may be taken for 
granted that the heat is correct. On the other hand, if they are seen 
to be huddling, more warmth is required ; while if the heat is too 
great they will be gasping for breath, with wings spread out to a 
lesser or greater degree, and thus when they leave the brooder the>^ 
are highly susceptible to chill. In addition to having a comfort- 
able degree of warmth, the brooder must be arranged in such a 
way that pure fresh air is av^ailable to the chicks at ail times. 
Nature should be followed in this respect. The mother hen not 
only sees that the young ones are kept under her body in a correct 
temperature, but the chicks are also given the opportunity of 
breathing fresh air, that great essential for their welfare. 

Of course, chickens may become chilled from causes other than 
that of an incorrect temperature in the brooder. It is often due to 
removing them too soon from the incubator, or to giving them too 
much liberty the first few days. Chicks are most susceptible to chill 
during the first week, and up to this agt* they require special care 
and management. They should be confined to the brooder for the 
first three days, and then given only a small area to exercise in, 
otherwise they are apt to lose their bearings, huddle away from the 
brooder, and receive a chill. Above all, the chicks should be* pro- 
tected from draughts ; if they are subjected to a direct draught, 
whether by day or night, trouble may be expected. A common 
mistake made is to let the stove or lamps go out on hot days. 
Remember that the hen gives her brood a warm-up frequently, 
quite irrespective of the prevailing weather conditions, and this 
until they have attained an age of several weeks. Do not be 
tempted to overcrowd the chicks. This is bad enough in any 
branch of the plant, but it is especially disastrous with the young 
tender stock. Always remember that «i hundred chickens well 
reared will return a better profit than double the number indif- 
ferently cared for. 

Leg-weaknesa, 

If the chicks are losing the power of their legs and developing 
a wobbling walk it indicates they they are huddling at night and 
require more warmth. This trouble is often intensified by the lack 
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of sufficient bedding on the brooder-floor, especially when the floor 
is very smooth. The constant slipping on the smooth surface in 
their endeavour to secure an inside position, which is the warmest, 
has the effect of spreading and weakening the delicate legs. On 
the first sign of this condition being observed additional warmth 
should be applied, by extra flame in a heated brooder, and extra 
covering in the case of a fireless brooder. Another preventive 
method is to first cover the floor of the brooder with a thin layer of 
chaff — say, J in. deep. On this place a piece of single sacking the 
full size of the brooder-box, and cover this with straw chaff (not 
oaten chaff) to a depth of about i in. This will not only provide 
a comfortable bed for the chicks and induce them to spread out, 
but it will also greatly assist in preventing them from slipping, 
with its consequent bad effects on their legs. 

Feeding. 

What to feed chicks on is largely a question of local conditions, 
as there are numbers of mixtures that will give equally good 
results, and where only a small number of chicks are to be reared 
the best brands of these foods will fulfil all requirements so far as 
a grain meal is concerned. Remember that it pays to feed the 
best preparations quite irrespective (in reason, of course) of their 
price. 

Strict attention to cleanline.ss is of the utmost importance. The 
quarters, drinking-vessels, feed-trays, troughs, and litter must be 
kept clean, that great essential for preventing] [insect pests and 
disease from making their appearance. 

— F. C. Broum, Chief Poultry Instructor. 


THE APIARY. 

EARLY SPRINi; OPERATIONS. 

As spring arrives every advantage should be taken of fine da\> to 
examine the hives and to give the apiary a general clean-up. No 
season is better for this than spring, just at the time when activity 
begins among the bees. In the process of examination every hive 
should be opened, one at a time, and its condition noted. See that 
the queen is present, note the progress made in brood-rearing, and lx* 
sure that sufficient stores are on hand to meet the incessant demands 
of the colony. Should there be plenty of hone\’ still in the combs — 
say, from 15 lb. to 20 lb. — this will answer, but. if not, artificial feeding 
will be necessarj’ to supplement the honey coming in from fruit-bloom 
and early spring flowers. The best way to replenish the stores, if combs 
of sealed honey from healthy colonies are not on hand, is by the use 
of a syrup made from the best white sugar. A syrup made in the 
proportion of one part of sugar to throe parts of water can be used. 
Heat the mixture until the sugar is dissolved, but exercise care to prevent 
the mixture from burning. Feed inside the hive. For full particulars 
see Bulletin No. 128, ** Beekeeping,” published by this Department. 
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FRAME MAKING AND WIRING. 

Frame-making should receive every consideration, and proper nailing 
must be strictly attended to. There are no short-cut methods to the 
proper nailing of frames, and neglect in this direction will undoubte^y 
cause a great deal of worry when the frames are in use, more especially 
in districts where the bees bring in a great deal of propolis. It is well to 
take every precaution that there is no danger of the top bar leaving the 
sides of the frame when manipulating heavy combs. 

Strict attention must be given to wiring the frames. Many good 
combs are broken at the time of extracting through neglect to wire 
properly, and good wiring will allow the beekeeper to handle the combs 
freely without fear of the brood and honey filing out of the frame. 
The end bars usually contain three holes through which to thread wires. 
Cut the wire in lengths of about 60 in., and thread through the holes, 
draw tight, and fasten each end with a small tack. Some beekeepers 
advocate single wires in case the long wire gets broken, but if good wire 
is used the former method will prove satisfactor}^ 

FITTING FOUNDATION IN FRAMES. 

When fitting the foundation in the frames care must be taken to see 
that the sheets are properly sunk into the groove provided. Slip the 
sheet of foundation through the wires so that the centre one is on one 
side and the top and bottom one on the other. Put the foundation 
in the wide groove, and the wedge, which should be broken in two 
pieces at least, in the narrow’ one. Sink the wedge, thus forcing over 
the tongue against the foundation, which will then be in the centre 
of the frame. This is a most important matter, as the correct position 
of the foundation alone ensures even combs. In order to make the 
foundation more secure a simple operation may be performed by the use 
of the spur-embedder. This small appliance forces the wires firmly 
into the foundation. It may be purchased for a few pence at any 
of the dealers. A good method of securing the wires is to bring into 
use melted beeswax. The wax when molten may be applied to the 
wires by means of an ordinar}^ paint-brush. The latter method is 
quicker, and prevents any danger of the wire cutting the foundation, 
as sometimes happens when the embedder is used with too much force. 

— £. A. Earp, Seniof' Apmry Instructor, 


HORTICULTURE. 

LAND TREATMENT AND CROP ROTATION. 

The suggestions made in these notes, under this heading, in March 
last now demand further consideration, as the plans there set out have 
now arrived at the planting stage. A common practice with market- 
gardeners and fruitgrowers is to give very heavy dressings of chemical 
fertilizers before planting or sowing the crop in the spring— sometimes 
even after heavy dressings of organic manure in the autumn. T\m 
treatment is justified, it is considered, by the size and number of crops 
that are taken from the land, and what is not used by the crop remains 
in the ground and so forms useful reserves. Crops grown under this 
treatme^ are often verjr good, but there is a great deal of evidence 
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to show that they would be as good with a much smaller application 
of fertilizers, and sometimes even better. An amount of 5 cwt. per 
acre of chemical fertilizers, even without a green crop turned in or 
organic manures applied, is a good heavy dressing, and needs to be 
exceeded only rarefy on any one occasion. In the spring, before sowing 
or planting, 2 cwt. or 3 cwt. of superphosphate per acre, and about 
half that weight of sulphate of potash, is a useful dressing for the land 
for most crops. The essential ingredients are very soluble and readily 
available. What else is needed is best given as required, and one 
accustomed to estimating the condition of crops will very* soon decide 
what that may be. The method of applying moderate doses at 
intervals — especially when well selected — has proved the best method 
and more economical. There are cases where a plant will suffer from 
the application of manures that would be decidedly beneficial at the 
proper season. The best resxilts, with a greater economy, li<‘ along 
such lines as the foregoing. 

Land under preparation is cleaned by turning in the existing 
vegetation to rot. After about a fortnight seedlings will make their 
appearance with twitch and similar plants. A light strokt* ot the hoe 
or cultivator on a fine day will destroy these, and after a second or third 
repetition of the treatment the crop has an excellent chance of getting 
established with little trouble to the grower, as the weeds are more 
readily destroyed now before the seed is sowm ; also the land has time 
to consolidate, as is necessary for a good seed-bed. Then* is the turther 
not unimportant advantage of destroying thost* in^ect pests which 
pupate in the soil, thus eliminating them before they can damage 
the crop. 

VEGETABLE CROPS, 

The first opportunity should nov: be taken to complete the 
sowing of the earlier vegetable crops mentioned last month. Broad 
beans, peas, lettuce, spinach, cabbage, cauliflower, parsley*, onions, 
short-hom carrots, parsnips, w’^hite turnips, turnip-rooted bt^et, and 
radishes are all in keen demand, many of them for spring and 
early summer use. In most districts, on well-drained land, they 
shoidd be sown as soon as the land is sufficiently diy . 

The planting-list includes early potatoes, artichokes, autumn-sowm 
onions, cabbage, cauliflower, lettuce, shallots, garlic, and herbs. 
Rhubarb may be included, although transplanting is sometimes 
deferred until after the crop has Ix^en pulled. Except in the warmest 
districts asparagus is best planted next numth. Kumaras should 
lx* prepared for sprouting. 

THE FRUIT SECTION : OUTSIDE AND UNDER GLASS, 

The pruning, spraying, cleaning-up, and manuring of established 
crops should now be completed, also the planting of new' brakes of 
bu^ fruits. Passion-vines and tree-tomatoes are best planted a 
little later. Seeds of tomatoes. Cape gooseberries, peppers, and 
egg-plants should be sown in boxes, and raised on a hotbed in 
a sheltered position. 

Towards the end of August tomatoes and cucumbers are planted 
out under glass for early summer cropping. During the variabk 
weather of early spring every care must be taken to prevent the 
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plants becoming chilled. A little ventilation will be required daily, 
hxit care must be taken to close the houses early in the afternoon ; 
this is a necessary attention that is perhaps neglected more than 
any other at this season. 


CROPS OF NUTS. 

The growing demand for this produce is attracting the attention 
of planters. In many cases, instead of planting them in large 
orchards in the usual way, they may be distributed in hedge-rows, 
on waste ground, or the edge of plantations, or among the 
decorative planting about the house. The walnut prefers an open 
alluvial soil ; the sweet chestnut, hilly country of fair quality. The 
hazel crops best on land of fail quality only ; and the stone pine 
(Pinus pinea) does not appear to be at all particular as to locality. 
Although quite a number of these pine-trees have been planted and 
are in. bearing, owners are often unaware that the seeds are edible, 
and more often still that they are a considerable article of commerce. 
They are very good. 

SHELTER, HEDGE, AND ORNAMENTAL TREES AND SHRUBS. 

It is well to remember that the short period during which these 
plants may be moved is drawing to a close. The end of September 
is as late as one can plant without serious risk, but it is safer to 
do it now, particularly if much of that class of work has to lx? 
done ; to defer it is running too great a risk. After the selection 
and arrangement of the planting have been carefully studied, a dr\' 
soil at planting-time and secure fencing from stock are among the 
more important conditions necessary. 

TOBACCO SEED-BEDS. 

A large quantity of leaf ripening at the same time is difficult 
to handle satisfactorily, especiallj’^ in the curing-shed and where 
the whole-plant system of curing is adopted. To spread the harvest 
period the seed-beds are sown at intervals. It is desirable to start 
the first in the coming month, in order that the harvest may 
commence early. The beds should not be more than 5 ft. wide, 
so that weeding and pulling may be done conveniently. In some 
cases this early sowing requires the shelter of glass sash-lights, and 
in some instances it is even given the assistance of a hotbed. 
Small experimental sowings can be made in seed-boxes in the usual 
way with annuals, the plants likewise being pricked out when they 
have made their first pair of true leaves, and allowed to grow till 
they are 3 in. or 4 in. high and ready for planting in the field. 

To get over the difficulty of sowing such a fine .seed evenly over 
a comparatively large area it is usual to mix it with about twenty 
times its own bulk of sifted wood-ashes, sand, or bonedust. After 
thorough mixing the material may be evenly distributed and pressed 
in the ground with a board or light treading, or it may be watered 
in lightly with a fine rose. 

The seed-bed should then be covered with sash-lights, light 
hessian, or cheese-cloth. A close calico or hessian is sometimes 
used, but is unsatisfactory, as it creates a clo.se, damp atmo.spWe 
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in which slime fungus grows, and the conditions are altogether 
unfavouifttole. The cloth is held 8 in. or 10 in. . off the ground by 
a board kerb placed round the bed, with cross-battens at intervals 
to avoid sagging. Much judgment is required while the seeds are 
germinating, in order to keep the bed moist and warm while pre- 
venting the land becoming wet and sour. 

It is also quite time to commence the preparation of the field 
where the plants are to be grown, if that has not already been 
commenced. The work Is easily and effectively done now ; if it is 
deferred and the plants are put out before the preparation is 
properly completed it can be neither. 

LAWNS AND PLAYING-GREENS. 

New lawns will require careful cutting, weeding, and light rolling. 
The grass must be cut high for the first season to allow the plants 
to become established. 

Old greens will require the worn patches to be mended with 
suitable turf, the lawns carefully weeded, and a top-dressing of good 
quality and moderate quantity applied. There is serious danger 
here of introducing more weeds. Unless the soil used has had 
at least twelve months* preparation in a compost heap, it is safer 
to use a clean sand for mixing the fertilizers for the top- 
dressing. — 1|7 f Hyde, Horticulturist. 


OPENNESS IN CHEESE, AND FACTORY HOURS. 

Sj’I*:\ki.no on the subject of ojKjnness m cheese at the annual conference of 
the National Dain^ Association last month, the Director of the Dairy Division, 
Mr \V. M Singleton, said * - 

Ah soon as the Division's laborat(jnes are erected and the exjienniental 
daily factory is available it will lx* ixissiblc to give greater attention to this 
question Some of the openness in evidence is, however, merely that which 
has always troubled cheesemakers more or less, and is generally recognized to 
lx; due to unduly hastened manufacture Many dairy* -company directorates 
object to the payment of overtime Tins has caused their managers to take 
risks in the process of manufacture which too frequently prove unsuccessful, 
and open cheese is the consequence. 

“In most industries governed by hxed hours and wages for employees it 
IS probably the case that the quantity of output is much in harmony with 
the number of hours worked. In the manufacture of cheese this is not the 
case, since the hours worked have little connection with the quantity of 
milk n'ceived, or the weight ot th'* resultant cheese Furthermore, with 
slow-working curds, the extra time required consists more of w’aiting-lime 
than of time spent on actual work The output per day. therefore, is 
practically the same wdielher the hours lx? normal, or more or less than 
normal. The diflerence from the company’s standpoint is one ot quality 

“ Quality in our cheese, wuth special reference to ‘openness,' is so important 
that one is constrained to suggest that the employers' represcntatixes shoukl 
strive to get the stipulation of number of hours left out of future awards or 
agreements in this connection. Provided the number of men for certain 
quantities of output be stipulated in a manner which is fair and reasonable. 

question of hours may, in my opinion, be well left in abeyance. I 
cannot recall having ever met a manager who kept slow-working curds longer 
in the vat than he deemed necessary for the making of a close-lx)died cheese. 
Moreover, if the factory-manager and his staff are continually working .igainst 
time, as indicated by the present system, it is prejudicing the proper training 
of our factory-managers of the future. The factor of quality in the resultant 
cheese is being taken much less seriously under the present system than should 
be the case.** 
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TESTING . OF PUREBRED DAIRY COWS. 

C.O.R. LIST FOR JANUARY TO JUNE, 1927. 

Dairy Division. 

Owing to the comparatively small number of cows generally which 
calve during the first half of the calendar year in this country, it is a 
more or less natural expectation that the number of animals receiving 
certificates of record during that period will be comparatively low. In 
the first half of 1927 thirty-nine cows were granted certificates as 
detailed in the appended list. 

While numerically the list is by no means a strong one it contains 
several yields of more than average merit. The outstanding record, 
however, is that of Messrs. H. North and Sons' mature Friesian Rosevale 
Queen Sylvia Triumph, with a yield of 986*06 lb. butterfat from 23,091 lb. 
milk produced in 365 days, commencing at the age of 5 years 104 days. 
This cow has two other certificated records, one of 621*23 lb. butterfat 
in the junior two-year-old clas.s, and the other of 589*60 lb. as a senior 
three-year-old. Her sire is Rosevale Plus Triumph, who, in addition to 
Rosevale Queen Sylvia Triumph, has five other C.O.R. daughters. Her 
dam is Ro.sevale Queen Daphne, who has gained three certificates of 
record — a junior tw’o-year-old for 509*82 lb. butterfat, a junior three- 
ycar-old for 675*18 lb., and a junior four-year-old for 805*54 Me.ssrs. 
North and Sons may bt^ congratulated on the breeding and handling 
for test of Rosevale Queen Sylvia Triumph, who appears to be but one 
of man}’ cows from a herd of high-}ielding, long-distance producers 


LIST OF RECORDS. 

* Cow uulketl three tunes drulv during whole lactation penod. t Milk**d three tunes dulv ilimng part of period. 





\ leld tor St ason 

Name 4)t Cow .ind CI.i*.s 

ievttd l>\ 

SUr. 



1 



Test j 

I>avs 

Milk 

' idi 


JERSEYS. 





Junior J wo-yem -old 


\is dy». lb 


lb. 

lb. 

Vemon King’s Noble 

G. R. and H. Hutchinson, 

I 306 ^40-5 

300 

3 

418-57 

Aster ’ 

Auckland 





Viola’s (ioklen Life . . 

J. Mitchell, Hopelands 

K. 

0 

285 

b. 7 i 7-9 

1 37<>-34 

Jenny Lind of Piiketapu T. H. Western, HeU Block . . 

2 56 246*1 

364 

5 r 766'6 

3 » 3 (» 

Beaulieu Goldie 

A. 0 . Brown, Kamo 

I 314 240 5 

273 

6,017*3 

286-13 

Three-y far-old. 






Superior Girl , . , 

John Hale, New Plymoutli 

3 72 284--« 

3 b 5 

9 , 445*4 

315-60 

Ursanne Bowhna 

Martin and Murray, Temuka 

3 257 302 7 

351 

8,308-8 

i 48>-77 

Snow View Butter Ciirl | 

F. PhiUips, Otorohati^a . , 

3 09 283-9 365 

8,X92-i 

4 a 3 ' 8 i 

Myrtle Bnght . | 

S. J. Robinson, Hmuera . . 

3 247 .301-7 

35 « 

7 . 483-8 

385-94 

Braeside i^nnie . . * 

J. Mitchell, Hopelands 

3 10 278-0 

296 

6.322-9 

382-31 

Four-year-old, 






Waipiko Clarity , . | 

C. G. C. Dermer, Waipiko . . { 

4 1061324-1 

365 I12.786-4 1634‘43 

M(Uure. 






Snow View's Maiden 

H. C. Sampson, Hillsborough 

6 .3 330-0 

365 

1 0,866*2 1527*62 

Orange Dale's Larkspur 

W. J. Hall and Son, Matatoki 

6 88 350-0 

365 

8.087*3 

1520*89 

Meadowvale Petrova < 

S. J, Robinson. Hinuera . . 

5 318 350'0 

346 

1 8,924*4 15*3*01 
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LIST OF RECORDS — continued. 






Age at VC 

! Yield for Season 

Name of Cow and Clasa. 

Tested by 

1 

Start Ir 

of 

Test. 

1 

1 

! Days. 

Milk. 

1 


FRIBKANS. 





Jun tor T wo-yeav-old. 


Yk. dys. lb. 


lb. 

lb. 

Pareora Butter Girl | 

A. S. Elworthy, Timaru . . 

2 144 254'9 

305 

16,4917 

. 626*43 

Cadilac* 





Totara K. P. Colantha* 

Piri Land Co,, Auckland . . 

2 163 256 8 

365 

15 » 503'5 

, 573*94 

Merry lea Inka May 

McDonald and Co., Dunedin 

2 156 256*I 

3 f >5 

13,803*8 

496-37 

('rriselda* 

Ana whata Hilda Minto 

' P. F. Boucher, Kumeu 

I 344 240 5 

303 

8 . 349*5 

309*58 

Pietertje ' 





Senior Ttvo-year-old. 
Rouble Pietertje Val- | 

Hobson Farm, Ltd., .\uck- 

2 2661 267*1 

'235 

8,598*2 

34^*53 

dessa* ‘ 

land 

! 




Junior Three-year -old. 
Rosevale Gipsy Abbe- 

H. North and Sons. Omimi 

3 127 289*7 

365 

. 16 , 734*2 

523*26 

kerk Pc^sch^ 

Rosevale Inka Beauty 

H. North and Sons, Omimi 

3 So 285 *0 

365 

I 5 . 938‘0 

430*99 

Posch* 






St uior Thrce-vcar-oid. 






Pena Julip Lass 

Waiteraata Stud Farm, Hob- 

3 180 205*9 

192 

7 .iS 9 *r» 

312*75 

son\dlle 




Junior Four -year-old. 
Rosevale Kaatje Col- 

H. North and Sons, Omimi 

4 1 31 3266 

3 b 5 

19,631*5 

634*26 

antha F’osch* 






Senior Four -year-old. 
Rosevale Helena 

McDonald and Co., Dunedin 

4 3^5 

3 b 5 

13,981*8 

380*57 

Keyes* 





MiUure. 






Rosevale Queen Sylvia 

H. Nortli and Sons, (bnimi 

5 i<H- 35 oo 

3 h 5 

23.091*9 

98()*o6 

rriumph* 

l>e Kol Lulu of Hawk- 

Pin I^nd Co., .\uckland . . 

8 19 350 0 

305 

16.292*1 

641*06 

ridge* 





Rosevale Princessje* 

H. North and Sons, Omimi 

6 14 350 0 

305 

17.114*2 

592*40 

Cluny Pietje Kate loth 

Piri X^d Co.. Auckland . . 

5 301 350*0 

305 

16,456*8 


Cl any Princess Butter- 

Pin Land Co., Auckland . . 

5 326 350 0 

365 

17 892*7 

582*61 

cup* 

Rosevale Kittle Posch* 

H. North and Sons, Omimi 

7 44 350 0 

3 b 5 

i<».<’ 73*5 

511*73 

^^'oodcrest Nclherland 

Waitemata Stud Farm, Hob- 

8 150 350*0 

257 

15.404*2 

504*59 

Pauline 

sonville 





Blanco 4th Flush* . . 

W. J. Poison, Fordell 

7 337 350 0 

3 b 5 

11.68^*8 

403*93 


MILKING SHORTHORNS. 




Junior Two-year-old. 
Vale Royal Sunbeam 

Simms and Sons, Ha’swell . . ! 

2 84 248*9 

L 34 « 

5.1424 

255*58 

Tm-year-old. 

RED POLLS. 





Glen Eden Red Rose 

) J, G. Donaldson, Stirling . . I 

I 340 240*5 

305 

6.798*5 

296*69 
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Nanie of Cow and Class. 


Testfd by 


Arc at 
Start 

*0 • 

r J 

I 

1 Yield for Soaaon. 

of 

Teat. 


Days. 

Milk. 

Fat. 


Second-class Ceriificaies, 

Jerseys. 

Jumof Two-year -old. Yrs. dys. lb. lb. lb. 

Daphne of Stonycroft 1 S. Unwin, Winchester .. 1 2 271243*2 I365 J 5,172*2 1318*45 

Mature. 

Bilberry's Nettie .. J. R. Colson, Waihou 5 1 2' 350*0 365 10,896*5 547*30 

Friesians. 

Junior Two year-old. 

Totara Lulu cle Kol .. 1 Piri Land Co., Auckland .. i 2 61 241*1 365 ,13,8217 503*30 

Junior Three-year-old. 

Ryvington Ruby ., I Mrs. A. M. Hodgson, Tama- 3 28 279*8 364 112,263*3 407*68 

I here * ' 

Mature. 

All Dutch Queen . . W. H. Madill, Auckland . . 10 250. 350*0 365 19,867 4 796*02 

Nepean Royal Colantha J. J. Walker, Ohangai .. 6 41I 350*0 1365 13.715*61534*08 

Pietertje i j 



FLOSS OF BRABSIDE (R. W. D, ROBERTSON, NEW PLYMOUTH). 

C.O.R., 1926, in Ayrshire mature class: 14,907*416. milk, 678,881b. butterfat. 
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REVIEW. 


PLANT NUTRITION AND CROP PRODUCTION/* 

Sir John Kussbll, Director of the Rothamsted Experiment Station, Harpenden, 
England, was the fifteenth annual lecturer selected to deliver the Hitchcock 
lectures at the University of California, U.S.A., in 1924. These lectures have 
now been published (University of California Press, Berkeley, California, and 
Cambridge University Press, England, 1926) under the title “ Plant Nutrition 
and Crop Production.'* 

It goes without saying that the book is intensely interesting to students of 
a^culture. Sir John Russell has the happy knack of treating historical matter 
with freshness and originality, and when he takes one back to 600 b.c. or to 
A.D. 1620, to other experiments of the seventeenth, eighteenth, and nineteenth 
centuries, it is all with the purpose of showing how tl^ theories now held were 
laboriously built up, and each illustration fits beautifully into the scheme of his 
ordered instruction to his American audience. Treated in the lecturer's easy 
style the description of the development of the theories concernuig agricultural 
chemistry centring round the great names of Liebig, Lawes, Gilbert, and 
Boussingault makes eminently good reading. The rise of the artificial manure 
industry, and particularly that of the great superphosphate trade, reads like a 
fairy-tale. Sir John concludes . “ It is not too much to say that the discoveries 
and developments of artificial fertilizers have been one of the great factors in the 
making of modem Europe." 

To review the whole field of his subject the lecturer has, in 1 15 octavo pages, 
succeeded beyond expectation. Sir John has much to say on nitrogen and soil 
bacteriology worthy of close attention, but on the questions of sjiecial interest 
to New Zealand students he must be fully quoted . " Probably the most dramatic 
effects, however, are those produced b>’ minute quantities of certain elements, 
iron, Ixiron, manganese, and a few others, on the growth of plants supplied with 
a complete nutrient .solution. Small quantities of manganese w'ere found by 
Bertrand to be essential to plant growth. Boron is toeing studied at Rothamsted, 
the investigation having originated in an observation made w'hen the entomolo- 
gists were adding various jioisons, including borax, to soil in w^hich broad beans 
were growing, in the hope of making the plant unsuitable to the Ahfns l^)rax 
markedly increased the plant grow'th, and when the botanical staff took the matter 
up they found that the old ‘ complete ' nutrient solution w^ould not allow beans 
to develop unless a trace of bewax was supplied Mazi\ of the Institut Pasteur, 
Pans, has added other elements, kxlinc, zinc, aluminium, Ac . to this remarkable 
list. The subject is under investigation by Dr C B. Lipinan. The analogy with 
vitamins is obvdoiis, but analogy is the most treacherous method 111 science " 

The difficulties of the investigator in getting his the<^ries translated into farm 
practice are thus touched upon * " We shall find this to be the usual course of 
events. The first workers oblaine<i much knowde^lge rapidly . then comes a 
period when progress apjmnmtly ceases and confusion reigns instead Suddenly 
the generalization ap{)ears, and sooner or later thereafter the practical application. 
Then comes the large-scale test, the criticisms, and the curious and inexplicable 
obserA'ations of the practical growler. And although wc who are working in the 
experimental stations may sometimes be teniptetl to feel that these observations, 
being unknown to us, cannot possibly be true, nevertheless, they often are true, 
and contain the germ of highly interesting scientific problems, sometimes, indeed, 
the key to further progress. shall see in later lectures how history is 

repeating itself in other branches of science Hut progress is always slow, and 
we can never see the whole of anything m nature ; as Browning said, ‘ We explore 
with a taper and not with a torch.* ** 

Finally, the lecturer summarizes what is known regarding soils and their 
classification. Soils contain tw'o phases. ii) mineral, from the rocks, {2} 
organic, from the decay of plants. In humid, cool conditions, as in New Zealand, 
the silicates of the rocks break down to form soils rich in silica . but in wet 
tropical conditions the silica is w^ashed out. leaving only aluminium and iron 
oxides ; and under still w^etter conditions the aluminium is also washed aw'ay. 
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leaving the laterite red soil (chiefly iron compounds) of the tropics, The nature 
of the organic matter is determined by the vegetation from which it arose and 
the kind of decomposition to which it is subjected, both of which are dependent 
on the climate. Hence the soil is very much the child of the climate. An actual 
confirmation of this has been effected by American investigators who transported 
a soil from one district to another with different climate. In seven years con- 
siderable alteration was found in its composition. 

The first great division of soils is therefore into the laterite and silica soils. 
The second great division is determined by the presence or absence of reactive 
calcium. “ In the realm of nature it is remarkable how exceedingly important 
certain elements are in comparison with others. Probably no single element plays 
a greater part in the soil economy than doe.s calcium. The whole flora of a soil, 
its agricultural possibilities, and therefore the comfort and well-being of the 
agricultural community that dwells upon it. are all profoundly a/fected by the 
consideration whether it does or does not contain reactive calcium. A third great 
soil division tlepends on the fate of the organic matter ; in the normal case it 
mingles with the soil, being drawn in by earthworms, ants, or other animals ; but 
when mingling agencies are absent it lies on the surface and forms peat, fen, or 
muck soils."* 

The lecturer proceeds ; “ Time does not allow of consideration of the latentes. 
the peats, or the fen soils. We are concerned mainly with a great middle region 
. . . where the decomposition products have persisted so that colloidal .sub- 

stances are present ; where there may or may not be much reactive calcium, but 
where there is invariably organic matter, the remains of older generations of 
plants, which have decomposed so far as to reach the steady state 
Reference has already been made to the fact that some of the soil constituents 
are in the jelly-like or colloidal condition. The soil particles are pictured as being 
coated with jelly just as if they had been steeped in it. The study of the soil 
colloids is one of the triumphs of modem times, and is furnishing the explana- 
tion of many important soil properties which had previously been wholly inex- 
plicable." The lecturer's scheme of soil classification is illustrated by a very 
interesting chart. 

The book is well printed, and the illustrations arc admirable, but the absence 
of an index i.s a distinct blemish. 

B (' 

INVENTIONS OF AGRICULTURAL INTEREST. 

Applications for patents, published with abridged specifications in the Xetv 
Zealand Patent Journal from 19th May to 30th June. ig27, include the following 
of agricultural interest : — 

No. 5O034 : Farm - implement lifting - device . S. Upntchard, Arundel. 
No. 56645: Weed -destroyer , P. AlJsop, Frankton Junction. No. 58JI1 Sheep- 
shearing-machine comb; F. G. W. Bristow, Sydney, N.S.W. No. 50595 Wool- 
pack ; R. F. Smaile, Dunrobin. No. 58243 . Milking-machine pulsiitor , D. F. 
and N. H Watson, Waitoa. Nos. 55675 and 58390 ; Cattle-food , J Jen.sen, 
Hamilton. No. 57O63 : Portable butter-collectors ; J. O'Connell and H H. Kerr. 
Kensington, Victoria. No. 57995 : Sheep-shear hand-piece , ti. F. Hight. Auck- 
land. No. 58284 : Correction of wind-sucking in houses ; F. L. Eastgate, Christ- 
church. No. 56319 : Cream-separator drive- pulley , W. Scott, Christchurch. 
No. 56458 . Milk-pipe fitting ; O. A M. Kandrup, Hamilton, No. 56734 : 
Pasteurizer ; Wilkins Ltd., Invercargill. No 56959 : Cheese vat tap : J. M. 
Collins, Hawera. No. 57486 : Milk-testing appliance ; G. S. Thomson, London. 
No. 57979 • Plough-Uft ; B. McKay, Mayfield. No. 58504 . Pa.steiirizer ; E. 1 ). 
Berry, Palmerston North. 

Copy of fall specifications and drawings in respect of any of the abo\c may be obtained from the 
Registrar of Patente, Wellington, price xs. All fees mast be paid in advance in cash, or paid to the 
Public Account at a branch of the Bank of New Zealand and the bank receipt sent to the Patent Office ; 
or fees may be remitted by Post Office order or postal note. 


Chilean Nitrate Organizaiion , — 'Tlie Chilean Nitrate Committee of Valparaiso 
and London advises that for reasons of economy it is closing several of its 
delegation offices, includiitg that for Australia. New Zealand, and the South Sea 
Islands, with headquarters at Sydney. Supplies of nitrate of soda will be 
obtainable as usual, however 
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WEATHER RECORDS: JUNE, 1927. 

llominion Meteorological Office. 

GENERAL SUMMARY. 

The percentages of rainfall, compared with the means of former years, were heavier 
in the northern and east (*oast districts of both Islands, and, as usually happens 
when the balance falls on the eastern side, the western and southern districts 
experienced lighter rainfalls than usual. In Poverty Bay, Hawke's Bay, and 
parts of North Canterbury the falls were over joo per cent, in excess oi the 
average, and in these east coast districts were generally welcomed, lor rainfall has 
been less than the usual for some time. On the west coast of the South Island the 
deficiency was from 20 to 70 per cent, below the mean for former years. 

During the first week of the month anticyclonic conditions prevailed — bright 
days and cold nights The barometer fell rapidly on the 6th and 7th, and was 
accompanied by strong north-easterly winds, which were severe, particularly in 
Otago. A westerly depression held sway during the following w^eek, with very 
unsettled and cloudy weather, and about the 12th ended up with a smart southerly, 
wdiich brought a wintry snap with falls of snow on the 11th, 12th, and 13th The 
barometer continued high for three or four days, and then fell for two days This 
depression ended with a severe south-easterly which prevailed, particularly in the 
northern and east coast districts, being accounted for by a cyclonic disturbance 
from the north encountering an anticyclone which held sway in the south 
I'nsettled weather followed until the end of the month , and some very severe irosts 
were lecorded in Otago and Southland on the 10th, 20th, and 21st. being regarded 
as the hardest for over forty years. Frosts w'ere recorded in Christchurch on twenty- 
two mornings, and many places inland in the North Island also recorded frosts 
on fourteen or fifteen mornings in the month The Albert Park Observatory m 
Auckland recorded frosts there on the 14th, 15th, and i6th. 

'I'emperatures w'cre again below the mean for former years, and more so than 
111 May. There was also very little wind, excepting from the three storms 
mentioned above Although conditions were coUl and changeable, they were, on 
the whole, fairly seasonable 


R.M.NKALL lOR JUNE, I927, AT REPRESENT.ATI V^E ST.\TI()NS. 


Station. 

Total Fall 1 

1 

Number of 
Wet Days. 

Maximum 

Fall. 

A\erai;e 

Juno 

Rainfall. 

Kaitaia 

Xorth Island 
Inches. 

612 

15 

Inches. 

1-58 

Incht'.. 

5-53 

Kussell 

665 

] 2 

3*60 

0-90 

Whangarei 

S-oi 

15 

i*i7 


.Auckland 

700 

18 

2*50 

4*91 

Hamilton 

.p27 

20 

0*70 

5*19 

Kawhia 

<>♦41 

20 

1-04 

5-4f’ 

New Plymouth 

6-33 

16 

1 *40 

6-20 

Riversdale, Inglew^ood . . 

(*0() 

17 

1-38 

10-3 I 

Eltham 

484 


0*97 

5-46 

Whangamomona 

4*4'> 

18 

1*05 

7 92 

Tairua 

7*12 

17 

1*84 

9-95 

Tauranga 

6*44 

15 ' 

1*50 

5-42 

Maraehako Station, Opoiiki 

7-So 

1 I 

301 

3*90 

Gisborne 

10*56 

17 

2*24 


Taupo 

7*40 

10 

1*60 

P35 

Napier 

S'oo 

18 

2-10 

3*59 

Maraekakaho Station, Hastings 

7-50 

17 

i-8(> 

3-33 

Taihape 

3*85 

18 . 

0-87 

3*85 

Masterton 

7*91 

21 ' 

1*93 

3*48 

Patea 

4’J5 

15 

0*62 

4-40 

Wanganui 

.V84 

12 

1*30 

3*^9 

Foxton 

3-60 

12 j 

1*04 

2*96 

Wellington 

5*44 

17 

1*92 

4 87 
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RAINFALL FOR JUNE, 1 927 — coHiinued, 


Station. 

Total Pan. 

Nimibar €< 
Wat Dayi. 

Pan. 

Avarofe 

Jana 

Rainfatt. 

South Island, 





Inches. 


Inches. 

Inches. 

Westport 

3-55 

17 

0*58 

7*53 

Greymouth 

5-28 ! 

15 

I 03 

8-27 

Hokitika 

4-33 i 

14 

0-82 

9*60 

Ross . . 

4'49 1 

10 

0-95 

9»20 

Arthur's Pass . . 

yol , 

6 

0-96 

10-T2 

OkuTU, Westland 

9-38 

6 

270 

io7^> 

Collingwood 

917 

14 

2*3 

11*33 

Nelson 

3.00 

12 

0-83 

3*h9 

Spring Creek, Blenheim . . 

2-91 

12 


3*01 

Tophoiise 

3-4« ! 

II 

0*95 

4*75 

Hanmer Springs 

3*32 1 

M 

' 0*96 

' 3*05 

Highheld, Waiau 

3-^8 i 

11 

0-86 

I 2-49 

Gore Bav 

515 ! 

14 

0*86 

2*34 

Christchurch . . 

3*01 j 

14 

j 0-82 

2*06 

Timaru 

2*62 i 

TO 

0-92 

! ^*70 

Lambrook Station, Fairlie 

1-68 1 

2 

134 

I ‘91 

Benmore Station, Clearburn 

1 0-77 : 

7 

1 0*50 

; 2 09 

Oaraaru 

3.00 1 

9 

1 *08 

j 2*01 

Queenstown 

1 0-53 

5 

0*34 

2-46 

Clyde 

! 0*50 

3 

0-33 

! o*q8 

Dunedin 

2-6i 

TO 

^‘35 

3*15 

Wendon 

; 0-84 

4 

; 0*26 

271 

Gore . . 

1 078 

7 

0*35 

2 95 

Invercargill 

1 1*04 

12 

0*24 

3*()0 

Puysegur Point 

1 5-82 

^ 1 

M 

1*20 

(>-5« 


— J). C Bates, ThtecUn. 


INTERIM RETURN OF SHEEP AT 30th APRIL, 1927. 


District. 

Number ot Sheep. 

Final Return. Interim Return, 

1926. 

Difference 

Auckland 

Gisborne - Hawke’s Bay 

Wellington - West Coast 

2.244,003 

0, 230. 211 
. 3 . 349 . 43 f> 

2.271,199 

6,271 ,048 
5,340.603 

2(>,596 

■t 34.837 
- 8.833 

North Island totals 

13.830.250 

13,882.850 

1 f 52.600 

Marlborough-Nelson- Westland . . 

1.353.075 

*.345,424 

! - 7 . 65 « 

Canterbury-Kaikoura . . . . 

4. 971. 322 

5.041 .489 

4- 70 . 1O7 

Otago . . . . . . 

4 . 750 . 34 h 

5,102,011 

+352.265 

1 

South Island totals 

1 074.743 

11,489.324 

+414.781 

Dominion totals . . | 

[ *4 .' 904 .993 

25.372.374 

+467,, 381 

1 


Importation of Potatoes , — Relations under the Orchard and Garden Diseaeee 
Act, governing the importation of potatoes into New Zealand, were pul^ished in 
a supplementary Gazette dated 5th July, and came into force on that, date. 
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ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

LiCE ON SHEEP. 

'‘Anxious to learn,” Owaka Valley:-- 

1 should be glad of information regarding hce on sheep and lambs after they 
have been dipped in paste-di]) or other dips, as J cannot get rid of lice at times. 
Some say that hce are in the paddocks after certain periods of breeding, and come 
on sheep at different stages of growth. J fail to know where the lice come frf)m. 
as even tick>eggs are killed by the dip. The lambs are not in poor condition 

Tho Live-stock Division : — 

Non-|>oisonous dips arc useless for lice In a wet district like Catlins 
lice breed and thrive better than in a dry one To keep sheep free from lice a 
poisonous dip should be used. Good sheep husbandry requires dipping the sheep 
off the shears with a non-poisonous dip. and again in autumn with a poisonous 
dip. This suffices to keep sheep clean. Lice-eggs are not killed by the dip 
They take from six to ten days to hatch ; but if the sheep are thoroughly dipped 
with a poisonous dip enough remains in the fleece to destroy the young lice when 
they hatch. Lice cannot live off the body of the sheep for many day.'s. If you 
wish to be doubly sure that lice are destroyed a second dipping in fourteen days 
after the first could be done If sheep are badly infested they will not thrive, 
but fat sheep can become lice-infested as easily as poor ones 


MANAGKMEN'I OF PASPALUM-DOMINANT PASTURES. 

H. ( ox, Rawene, Hokianga : — 

I should lx‘ obliged if you would advise me whether the burning>off ol rank 
grass in the spring- say. \ugust and September- would have an injurious effect 
on land which had been top-dressed with basic slag or superphosphate in the 
preceding autumn The grass here is mainly paspalum. and there is trio much 
green growth to burn in the autumn. I am now top-dressing with basic slag, 
and desire to burn all rank grow’th in the spring. 


The Fields Division : — 

Occasional burning off of rank paspalum in spring while the ground still 
wet does little harm to this grass, w'hich comes away fresh and green dgain. 
Continued burning, however, results in a marked delay in the recovery of the 
paspalum. This has been clearly demonstrated throughout the Hokianga district, 
where regular burning was practised to provide a fresh bite for the cows in spring 
Where pastures have been top-dressed the effect of burning would be less marked, 
but it must be remembered that so long as paspalum is allowed to get rank 
enough to burn the clovers will be shaded out, and the result will be a pure 
paspalum association even with top-dressing. The experience of other farmers 
in your district is that with top-dressing and a consequent increase 111 stock, 
together with adequate subdivision, the^e is very little rank growirh left t»> burn 
in spring, even where it is not possible to save hay or use the mowei The 
pastures that get away in the summer are used for wintering, and the rank 
growth is cleaned up. This will no doubt be your future experience also, 
providing you make the best use of the stock available in keeping some of the 
top-dressed pastures closely grazed during summer, and use the others either for 
hay or for wintering the stock. By alternately grazing in the summer one 
season and closing in the next for winter feed, the clovers can be more easily 
kept going, while the top-dressing can be depended on for the prox-ision ol fresli 
succulent feed in spring without recourse to burning and the loss of the clover 
in the pasture 
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CATTLE-BREEDING AND GENETICS. 

Breeder,” Piopio : — 

1 have been breeding Polled Angus cattle for a few years, using pedigree bulls. 
Together with the Polled Angus cows I have a few well-bred Shorthorns. The 
progeny from the latter are either pure-black with now and then a little white 
round the udder, or from light roan to blue-grey. But on breeding from this 
progeny again (using purebred Polled Angus bulls) there is occasionally a calf 
with a white leg or legs, or a white star on the forehead. These would not be 
bred from, but I should like to know how many crosses it would take to entirely 
eliminate this feature. A crossbred Shorthorn-Hereford still shows a mottled 
face on the second cross. Is this according to the Mendelian theory— that is, 
characteristics coming out in the second cross and not in the first ? 

The Live-stock Division : — 

Treating the matter on principles of modern genetics, we do not think that 
by using your purebred Polled Angus bulls on the progeny of Polled Angus and 
Shorthorn animals you will ever eliminate the reversion to a recessive colour 
appearing from time to time. You will probably find that in every four animals 
produced you will get three black and one that will not be pure-black (ratio 3-1). 
Black IS the dominant colour, and the colours in the Shorthorn would be recessive 
to black ; therefore th#y crop up only from time to time, and it must take many 
generations -if it is ever possible — to eliminate them entirely. Your purebred 
Polled Angus cattle will be what a genetist would term homozygous on both sides 
— that IS, they produce nothing but pure-black stock, as they possess what are 
called determiners or lactors, as well as hereditary characters in the fertilized egg, 
and these are expressed as development proceeds. The progeny you are breeding 
from now are what one would term hetero/ygou.s as far as coat-colour character 
is concerned, and from these, even if they are to all appearance pure-black 
(heterozygous black), there will appear from time to time an animal that show.s 
patches of white. In the same way an occasional red calf crops up in an Angus 
herd, which can be accounted for if it can be shown that at some tune during 
the formation period in the history of the herd a red individual was employed 
In the case of the crossbred Shorthorn-Hereford showing the mottled face on 
the second cross, this is in accordance with the Mendelian theory. 


STOCK SLAUGHTERED, 1926-27. 

The followmg are the numbers of stock slaughtered at abattoirs, meat-cxpori 
works, bacon-factories, and ordinary registered slaughterhfiuses throughout the 
Dominion during the year ended 31st March. 1927 : — 


Stock. 

Abattoirs. 

Meat-export 

Slaughterhouses. 

B con* 
factories. 

Ordinary 

Slaughterhouses. 

Totals. 

Cattle 

•• ' 157. 771 

j 163 , 268 


83 . 94 <'» 

404.985 

Calves 

• • , 43.695 

' 57 » 791 


2>472 

102,958 

Sheep 

609 , 581 

, 2.409.396 


238,409 

3.257.386 

Lambs 

126,944 

. 5.343.766 


23.701 

5 . 494 . 4 Jt 

Swine 

136,544 

' 201 , 766 

41 ,267 

23.143 

402 . 720 


‘Live-stock Division* 


Live-stock Statistics . — Interim returns show 3,241,630 total cattle (including 
dairy cows) in New Zealand at 31st January, 1927, as compared with 3,452,486 
(final figures) at the same date in 1926. Dairy cows are returned at 1,295,447 
head, as against 1 >303,856 in 1926. Pigs show an increase from 472,534 to 
5x6,204, and horses a decrease from 314,867 to 302,088. 
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TEMPORARY STERILITY IN DAIRY COWS. 

INVESTIGATIONS DURING SEASONS 1925-26 AND 1926-27. 

W. M. WEBSTI.R, B.Sc.. M.K.C.V.S., Veterinarian. Department of Agriculture, 

Masterton 

Ok recent years dairy-farmers in New Zealand have met with 
increasing difficulty in getting their cow’s to hold to service at the 
desired time. It is becoming a common experience to find numbers 
of animals, and sometimes even entire herds, which return to the 
bull time after time, generally at about the normal period of three 
weeks, but eventually hold towards the autumn. In the following 
season these animals do not calve until November or December, when 
the first flush of the milking season is past. Others, again, fail to 
hold even towards autumn and are milked right through the winter, 
but almost invariably hold to their first service when put to the bull 
again in the following November. In either case the net result is a 
considerable monetary loss to the owner. 

In an endeavour to arrive at a definite conclu.sion as to the 
causes of this disease, and to evolve, if possible, suitable preventive 
or curative measures, an extensive .study of the whole problem has 
been undertaken among the dairj" herds in the Wairarapa during the 
past two years. 

SCOPE OF THE INQUIRY. 

While the result is always the same — namely, a failure to cim- 
ceive for a longer or .shorter period— it was thought possible that 
there were a numlxT of different factors, any of which, under \'arying 
conditions, might responsible, and in consequence all ]->ossible 
avenues have been explored. Affected herds have been repeatedly 
visited, and data collected under various headings. 

The history of the herd in previous years was obtained. Breed 
and general conditions were noted, and, whenever available, com- 
plete lists of the service dates of each animal were collected. The 
class of country and the quality of pasture on which affected herds 
grazed were studied. The method of farming was also taken into 
consideration, as regards the amount i>f top-dressing, if any, carried 
out, whether or not the bull was allowed to run with the herd, <ic. 
Affected animals were thoroughly examined, their condition noted, 
and various methods of treatment tested. A given number were 
treated, while others were left as controls in each herd. 
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The reproductive organs of lar^e numbers of cows going through 
the freezing-works were systematically examined and the findings 
tabulated. In this direction the cull - cow '' drives organized 
throughout the district by the Farmers* Union proved of great assist- 
ance. They afforded a large body of suitable material upon which 
to work, and, in addition, it was possible in many cases to examine 
individual cows and obtain their histories prior to slaughter, thus 
comparing ante- and post-mortem findings. 

Finally, the possibility that failure to readily conceive was a 
sequel to some other known diseased condition of the reproductive 
organs— for example, contagious abortion, pustular vaginitis, &c. — 
was not lost sight of, and every endeavour was made to discover any 
existing relationship. 

ANATOMICAL RELATIONSHIP, ETC. 

Technical terms have been reduced to a minimum, but their total 
elimination in an article of this nature is impossible. Consequently 



DIAGRAM OF REPRODUCTIVE ORGANS OF COW (FROM ABOVE). 

(a) Vulva or bearing ; (b) opening from bladder ; (c) vagina or passage ; 

(d) cervix or neck of womb ; (e) uterus or womb ; (Jf) horns of uterus ; (ff) ovi- 
ducts ; (h/f) ovaries. 

it is hoped that the accompanying diagrammatic representation of the 
reproductive organs of the cow will not only render the majority of 
such tenui intelligible to the reader without further explanation, but 
also enable him to appreciate the relationship of the various parts of 
those organs. 

POST-MORTEM EXAMINATIONS. 

During the past two seasons the reproductive organs of 372 cull 
cows have been systematically examined at the freexii^-works, and 
notes taken of the Sadings in every individual. In addition, material 
was collected, whenvaf mssible, from abnormal cases and forwarded 
to the Departmoit's Veterinary Laboratory at Wallaceville for 
farther examination. 
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* The animals examined consisted, roughly, of equal numbers of 
pregnant and empty cows. The great majority of the pregnant 
animals had been culled for reasons other than temporary sterility, 
although some had held to service only very late in the season ; 
nevertheless their examination yielded most interesting results. 

It would serve no useful purpose in an article such as this to 
describe the many minor and occasional abnormalities met. The one 
outstanding feature was the great frequency of cervicitis (inflammation 
of the cervix or neck '' of the womb). The approximate age of the 
calf in each cow at the time of slaughter was recorded, and the 
animals classified under the headings of (a) normal pregnancy, 
(6) pregnant with cervicitis. 


Table I. 

Total number of pregnant animals, 199. 


]>ate of 
Examiiiat'on. 

Normal 

iVegnaacy. 

Average Ihiration. 

II 1 

j Pr^naiM with 
Cervicitis. 

! 

Average Duration. 

31/5/1926 

39 

4*8 months 

!■ - 

2-75 months. 

6/4/ 1927 

21 

3*1 

' 5 

i 2*3 

29 4/1927 

12 

41 

15 

2*6 

31 5^1927 

b 5 

4*5 

20 1 

1. 

2*9 


Reference to this table shows a striking difference between the 
average age of the calf where the mother's cervix is normal and the 
average age where it is in an inflamed condition (cervicitis). It must 
also be borne in mind that, no matter what other abnormality was 
present, an animal was classified as normally pregnant pro\dded it 
showed no cervicitis. 

As the date of slaughter ha?? no bearing on the findings among 
the empty cows the results of the past two seasons may be considered 
as a whole, A total of 173 was examined, and, in contrast to the 
pregnant animals, these were slaughtered without exception for the 
sole reason that it had proved impossible to get them to hold to 
service. In tabular form the findings aie as follows : — 

Table 2. 


Number. 

Post 'mortem Findings. 

Pcrcrtitage of 
Total. 

ri4 

Cervicitis with or without abnormal ovanes 

. . ! 65-9 

70 

, Abnormal ovaries with or without cervioitib 

• • 1 43-9 

56 

1 Cervicitis plus abnormal ovanes 

i 

• • i 32-4 

5b 

I Cervicitis only 

. . • 32*4 

1 

30 

{ Normal 

. • ! 17-3 

I 

19 

Abnormal ovaries only 

. . ' 10-9 
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On referring to the table it will be seen that two-thirds of all 
empty cows were suffering from cervicitis, and that half of these also 
showed diseased ovaries. On the other hand, only rather more than 
one-tenth showed diseased ovaries without an attendant cervicitis. 

DEDUCTIONS FROM POST-MORTEM RESULTS, 

(1) Cervicitis was present in 47*3 per cent, of all animals examined^ 
irrespective of whether or not they were in calf. 

(2) Cervicitis is the commonest cause of cows returning repeatedly 
to the bull. It does not totally inhibit conception, but affected 
animals ha\’e difficulty in holding, and as a rule only do so late in the 
season and after repeated attempts. 

(3) When an animal holds to service despite cervicitis the hitter 
tends to clear up spontaneously between the second and third months 
of pregnancy. This is shown by Table i, in which it will be seen that 
the average duration of normal pregnancy increases approximately 
pro rata with the date of slaughter, whereas among thosc^ pregnancies 
accompanied by cervicitis it tends rather to remain constant. 

(4) There appears to be some connection between cervicitis and 
ovarian disease, but the latter is. as a rule, secondary to the former 
(compare Table 2). Cervicitis occurred frequently both by itself and 
associated with abnormal ovaries, whereas the latter only were com- 
paratively rare. 

EXPERIMENTAL TREATMENT. 

During the 1925 26 season investigation was confined to the 
post-mortem examinations. The results obtained led to the pro- 
visional adoption of the view that cervicitis was the chief cause of 
temporar}' sterility. Consequently it was decided to attempt treat- 
ment during the past season (igzb-zj). and, at the same time, confirm 
the cervicitis theory by further post-mortem work. The latter object 
was fulfilled, as has been already shown, and the results attending the 
former will now be dealt with. 

In the course of experimental treatment during the past season 
243 cows from eleven different herds were examined by means of 
the speculum. This is a long funnel-shaped instrument wiiich is 
inserted into the vagina, and by means of which the observer is 
enabled to obtain a view of the upper part of the vagina and the 
cervix. The previous history of each cow. including, whenever 
obtainable, full service* dates, was ascertained. Where speculum 
examination proved negative and in other doubtful cases (sewenty- 
four in all) the uterus and ovaries wevv examined manually by w^aj* 
of the rectum (the hindmost part of the bow'el), through the wall of 
which the}' are easily felt. This rev^ealed a number of animals to bt‘ 
in calf (some only recently so) at the time (^f examination ; others 
had diseased ovaries, septic endometritis (pus in the uterus), &c., which 
rendered them permanently sterile. This reduced the total to 186 
visibly affected with cervicitis and returning to the bull at approxi- 
mately three-weekly intervals. 

In order to gauge accurately the effects of treatment it was 
necessary to leave a number untreated to serve as controls. Owners 
were sometimes persuaded with difficulty to adopt this course, but 
thirty-nine animals were left for this purpose. 
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Three medicinal agents were given a trial — namely, 10 per cent. 
Lugol's iodine, solution, 2 per cent, iodine in glycerine, and 10 per 
cent, icthyol in glycerine. The method adopted was to thoroughly 
swab the inflamed cervix with the .selected agent, using a cotton-wool 
swab on the end of a rod and applied through the speculum. This 
swabbing was carried out three or four times at four-day intervals, 
and the condition of the animal noted on each occasion. 

For ease in comparison three degrees were recognized — slight, 
moderate, and .severe. At the conclusion of treatment the result was 
classified under one of four headings — O.K,, improved, no change, 
worse. Frequently cervicitis is accompanied by a varying amount 
of catarrh of the vagina. Thus a typical cas^»-history would read 
as follows : -- 


First hxami* Second Examt- Third Hxami- j Fourth Exami- 


Service Dales. 

* nation. 

! January 17. 

ration, 
January *1 

nation, 

January 25. | 

nation. 

I lanuary 2‘). 

R(tsuU. 

Nov. 14; Dec 4. 

Cervicii'i.s 

Orvicitis 

Cervicitis 

Cervititi.s 

1 m proved 


severe 

moderate 

moderate 

slight 

Jan 13; Feb. 2 

Catarrh 

mtKleralo 

Catarrh 

mmlerate 

Catarrh 

slight 

C'atarrh 

slight 



TreatnK‘nt was not an untjualified success. Of the three agents 
employed, 2 per cent, iodine in glycerine gave the best results, and 
TO ])er cent. Lugol’s iodine solution was the least satisfactory; but 
there was not a great deal between them. The* result"' may bt' shown 
statistically thus : - 


Result. 


'I rrateil <. 

rontr.>h 

O.K . . 


- 2 po per cent. 

^ — 172 }>or cent. 

Improved 

4t 

- 30 1 

D - -’07 

No change 

47 

3 -J * 

D* - SS 1 

AAorse 

20 

-- 1V5 

} 2 — ' ' 0 

Totals 

147 


20 


In one herd ten controls were not examined regularly with the 
treated cows, and are not included in the above table. Of the treated 
cows, 54*7 per cent, were either cured or improved, while 37*9 per 
cent, of the controls either cleared up or improved spontaneously. 

Apart, however, from visible signs of improvement is the more 
important point of holding to service. One hundred and nine 
treated cows- full scr\dce dates of which until 31st March were avail- 
able — were served altogether 317 times, an average of 2 -q service's per 
cow ; while thirty-six control cows took the bull 130 times, an average 
of 3*6 services per cow. to the same' date. 

From these figures it is evident that, while treatment has been 
attended by some small measure of success, a very much higher 
average of cures must be obtained bt'fore it can be said that an 
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entirely satisfactory method of coping with the disease has been 
evolved, and it is intended to carry out further experimental work 
in that direction during the coining season. 

Possible Sources of the Trouble examined and discussed. 

BACTERIAL ORIGIN. 

It frequently happens that temporary sterility suddenly makes 
its appearance in the majority of a herd which has experienced no 
trouble in previous years. when a herd is aiffected there is also a 
tendency for the trouble to decrease and finally disappear in succeed- 
ing years. Again, the disease may be rife in one herd while those 
adjoining experience no trouble whatever. 

These facts lend colour to the vie^v that temporary sterility is a 
specific contagious disease which appears and runs its course through 
a herd. In an endeavour to substantiate this theory a large amount 
of material has been obtained, not only from affected organs from the 
freezing-works but also from the inflamed cervix in the living cow, and 
submitted to examination at the Wallaceville Laboratory. Hitherto 
no success has been attained in this direction ; much of the material 
has proved to be absolutely sterile, while from other samples only 
various of the commoner bacteria, which may be found in many 
situations, have been isolated. 

There is, of course, the possibility that the disease is due to what 
is known as a virus— that is, an infective organism which is so small 
that it passes through the finest bacteriological filter and is invisible 
under the most powerful microscope. However, in vit^w of the 
apparent contagion in many instances, it is intended ti) continue the 
search for a possible causative organism next season. 

THE BI LL. 

The possible bearing wliich the bull has ujx)n this disease is a 
big problem, and, in many ways, one of the most difficult with which 
to deal. He does not admit of any close examination unless roi)ed 
and thrown. The reproductive organs of twenty-thn^e bulls were 
examined in connection with the cull-cow drives, but no abnormalities 
were discovered. A very limited amount of bacteriological work 
in the same direction also proved abortive. 

Up to the present it has not b<‘en possible to prove that the bull 
does carry the infection from cow to cow, although there are some 
indications in that direction ; on the other hand, cervicitis has been 
found in young heifers, and even in a calf six months old. However, 
there exists a strong possibility that the bull may play some such part, 
and irrigating the bull's sheath after every service is an ideal to be 
strongly impressed upon dairy-farmers. Past experience has shown that 
repeated douching has had little or no effect upon the cows ; indeed, 
there is a suspicion that in some cases an excess of zeal in the matter 
of such doudung has been productive of harm rather than good 
throu|^ settii^ up an irritable conditkm of the vagina. 

The act of calving and cleansing afterwards is a perfectly natural 
physiok^i^ process at full time. Provided the cleansing comes 
away witldn five or six hours of calving and theie is no almormal dis- 
charge altotiiwds, ttere should be no neceadity to douche the cow. 
In the case of abortion, a dead calf, retained memlnaiies, or undue 
purulent dbcimjge, disease is present, and suitable antiseptk douching 
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is then indicated. As already stated, even repeated douching has 
hitherto failed to effect a cure in affected cows, while no sign of disease 
has hitherto been disclosed in the bull. The male may thus be a 
mechanical carrier of the disease from cow to cow, in which case 
irrigation of the sheath after every service should go a long way towards 
limiting the extent of the trouble. 

The bull should always be kept in a separate paddock, and cows 
be put to him as required ; the practice of running the bull with the herd 
cannot be too strongly condemned. He is, as a rule, easily broken in 
to show little or no resentment to the irrigation. The writer has seen 
bulls which could be irrigated standing in the paddock. It is, however, 
important never to use any antiseptic solution which may cause 
smarting or burning, especially when first breaking the animal into the 
treatment. A weak solution of permanganate of potash (Condy's 
crystals) of port-wine colour is sufficient for the purpose. 

CONTAGIOUS ABORTION. 

Contagious abortion was thought to be a factor in causing tem- 
porary .sterility, but, up to the present, investigation has failed to 
establish any connection between the two. Contagious abortion in 
some instances certainly does bring about a state of sterility, but it is 
of a permanent and not a temporary nature. The act of abortion is 
frequently followed by retention of the membranes, which are firmly 
adherent and have often to be left to gradually rot away. This .sets 
up what is known as septic endometritis, in which small quantities of 
thick, clotted, foetid pus remain in the uterus for a long period 
extending sometimes over several years I'his naturally precludes 
any possibility of the animal holding to service. 

In the course of the post-mortem examinations recorded earlier 
endometritis was met with in only nine cases, six of which were 
associated with cervicitis and/or ov'arian disease. Furthermore, as 
shown by indi\ddual histories wliich have been obtained, ?>uch cases 
are characterized by the extreme irregularity and short intervals at 
which the cow returns to the bull, Cow> in herds under observation, 
in which contagious abortion was rife in the spring, had no difficulty 
in getting in calf again, save in odd instances such as de.scribed above. 
In addition it is possible b}’ a simple laboratory test to determint' 
whether any animal has been affected with contagious abortion, but 
examination at the Laboratoiy’ of numerous blood-samples taken from 
cows suffering from temporary sterility has failed to show any connec- 
tion between the two diseases. 

Granular I mi is. 

This comparatively harmless condition was formerly viewed with 
suspicion, but all attempts to implicate it have proved negatixe. 
Probably over 50 per cent, of all cows are affected, and it is found 
equally in virgin heifers and aged cows. Further, routine examination 
has shown that very frequently the animals returning repeatedly to 
the bull show little or no sign of the complaint, while the worst -affected 
animals in the same herd have held successfully to the first service. 
In other instances the great majority of a herd the members of whicli 
have experienced no d^culty whatever in getting in calf are found 
affected. 
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Pustular Vaginitis, 

This is a form of venereal disease in which the symptoms are 
extremely rapid in onset. Within twelve to twenty-four hours from 
the time of service affected animals show marked discomfort, standing 
blaring with arched back and distended tail. Urine is repeatedly 
passed in small quantities, and there is a purulent yellow chscharge 
from the vulva. On examination the lining membrane of the vagina 
is seen to be intensely inflamed, and thickly studded with small white 
pustules and ulcers. The ulceration tends to spread, and may be so 
extensive that the greater part of the membrane is destroyed. In one 
herd, thirty-eight in number, under observation, eighteen animals 
went to the bull and were affected as described within twenty-four 
hours of service. Strict isolation of the affected animals and the use 
of a clean bull on the remaining twenty completely arrested the spread 
of the disease. Fifteen of the affected animals held to their service ; 
the remaining three returned, but had not cleaned up at the time ; 
however, they held successfully when put to the bull six weeks later. 
Under treatment the symptoms cleared up in about three weeks. A 
noteworthy point was that, although the whole of the vagina was 
acutely inflamed, the cervix remained clean and healthy-looking 
throughout. 

Mineral Deficiency, 

The possible bearing of this factor was borne in mind and extensively 
investigated. The condition known as '' Waihi disease ” occurs in 
several localities in the Wairarapa district, on poor land among the 
foothills of the ranges which is unsuited for dairying. It is characterized 
by general poverty, a sunken eye, harsh coat, chewing of bones and 
sticks, and rheumatism in the joints. Affected animals frequently 
feed kneeling and move with great stiffness, accompanied by audible 
clicking and creaking of the joints. Rapid improvement results 
from the provision of a suitable mineral lick or from feeding a 
little bran with the addition of bone-meal, superphosphate, &c., in 
suitable quantities. Five herds thus affected have been under 
observation. The worst, forty-five in number, was almost generally 
affected to such an extent that it took three-quarters of an hour morning 
and evening to drive the animals from bails to paddock, a distance 
of half a mile. 

Another characteristic of this condition is a complete failure of 
some cows to come to season, yet every animal held successfully to the 
first service, though some of them did not come on for the first time 
until late in the season and in response to mineral feeding. In only 
one herd were there some six or eight cases of regular return to the 
bull showing typical cervicitis, in addition to a number of others which 
never came to season and in which the cervix was normal. 

On the other hand, the majority of the worst-affccted herds were 
grazing on first-class land, and were in two instances in fat condition. 
One herd, thirty-seven in number, all of which were still returning to 
the bull at the end of January, and eleven still empty at the end of 
the season, was without exception in fat condition, grazing on a first- 
class farm which had been systematically top-dressed for several years. 
Another large herd of 134, grazing on drained swamp which has never 
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been top-dressed, has forty cows still empty* at the end of the season. 
Further similar instances could be quoted, but the foregoing seem to 
show that the available supply of phosphorus has little or no bearing 
on temporary sterility of the type described in the opening paragraph 
of this article. Investigators elsewhere have shown that a lack of 
sufficient available calcium or potassium in the ration has a direct 
bearing on reproduction. 

There is another aspect of mineral deficiency in the soil which also 
remains open to investigation. It is a well-known fact that New Zealand 
soil as a whole is markedly deficient in iodine compared with most parts 
of the world. Recent research work, which is still proceeding, in parts 
of Canada and other countries where a similar iodine deficiency exists, 
has demonstrated that feeding minute daily doses of iodine has brought 
about not only a general bodily improvement of stock but also an 
increased breeding fertility. In view of these results there is a possi- 
bility that the addition of either or all of these minerals to the ration 
may be attended by beneficial results in this country, and exj)eriments 
in this direction will be initiated during the coming season. 

A cidity. 

It has been recognized for a numbcjr of years that a very slight 
degree of acidity rapidly destroys the vitality of the spermatozoa 
(the living elements in the male fluid). The up|X‘r part of the vagina 
and cervhx is normally slightly alkaline in reaction, but occasii)nally 
a slight degree of acidity is present. To neutralize this condition where 
it exists, douching with a solution of bicarbonate of jx)tash a short 
time prior to service is practised with good results. In order to 
ascertain the fretjuency \^ith which acidity occurs tests wtre made in 
some 150 cows. Onlj^ three gave an acid reaction, while seven were 
neutral ; the remainder wvre normal- -that is, slightly alkalim* In 
view of this, acidity may be dismissed as a minor factor in the problem. 

CONCLrsiOX. 

Much further work requires to Ik‘ done before the problem of 
temporary sterility is satisfactorily solved, but the in\'estigations up 
to the present seem to have considerably narrowed the scope of inquiry 
and given a clearer understanding of the problem. A number of 
factors formerly regarded with susjucion as having a po^sible bearing 
on the subject have been eliminated, and attempts at treatment have 
met with some .slight measure of succe.sh. s(*emingly indicating at least 
that work is proceeding on the correct lines. Efforts towards the end 
in view will be continued during the coming season, including mineral 
feeding and a trial of other medicinal remedies, and it is ronfulently 
anticipated that a solution of the problem will eventually be reachtnl. 


The writer desires to express his thanks to Messrs. ('. S. M. Hopkirk, 
B.V.Sc., and D. A, Gill, M.R.C.V.S., D.V.S.M., of thv Wallaceville 
Veterinarj' Laboratory, who carried out all the detailed micro.scopic 
and bacteriological (examination of ]x\thological rnattrial, involving, 
as it did, a large amount of protracU d and careful work. He is also 
indebted to Mr* J. Watson, Provincial Secretary of the Farmers’ Union, 
for information concernit.g the various cull-cow drives. 
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NEW ZEALAND DAIRY -FARMING ECONOMICS. 

SURVEY OF FARM GROUP IN PIAKO COUNTY, 
SEASON 1926-27. 

E. J. Fawcett, M.A., Fields Division, Wellington. 

The Fields Division of the Department of Agriculture has for some 
time past been engaged on an economic survey of the New Zealand 
dairying industry. The following article summarizing recent work 
on a group of thirty-five farms in Piako County is now presented, not 
for the purpose of drawing definite conclusions — since the number 
of farms dealt with is too small — but rather as an indication of the 
nature of the work and to show the necessity of its extension, so that 
the many variants enumerated may be ** flattened out," with the 
object of gi\dng a true picture of average dairy-farming conditions. 


PIAKO COUNTY. 


Taking the official statistics for 1926, Piako County has a total 
area of 229,138 acres of occupied land, of which 194,102 acres are 
improved. Comprised in the latter class are 165,985 acres of sown 
pastures used exclusively for grazing, while some 22,000 acres are 
cut for hay or ensilage, or used for root or forage crops. Stock 
includes 53,741 dairy cows (23*454 per 100 acres), 44,475 sheep (19*410 
per 100 acres), 33,195 other cattle (14*486 per 100 acres), and 5,058 
horses (2*207 per 100 acres). In addition, there are 18,000 pigs — 
approximate!}^ 8 per 100 acres. 

The county lies in an easterly direction from Hamilton, and is 
served by the Auckland Thames Railway. The chief town is Te 
Aroha, twenty-nine miles b}* rail from Hamilton. 

Rainfall distribution is particularly favourable for pasture-main- 
tenance, and to this factor the district largely owes its success in 
dairying. The rainfall for the year ended 30th June, 1927, was as 
follows : — 


)— July 


Fall ill Inch(>s. 

5*94 

Number of 
Wet Days. 
8 

August 


6*92 

19 

September . . 


. . 2*79 

12 

October 


• • 

23 

November . . 


. . 6'20 

23 

December . . 


.. 5-60 

11 

— January 


lOI 

8 

February . . 


. . 5*86 

10 

March 


. . 5 00 

17 

April 


.. 215 

13 

May 


• • 5*39 

15 

June 


• • 3*52 

13 

Totals 

. . 

•• 5907 

172 


The particular locality to which this summary pertains is situated 
m the bank of the Waihou River, the largest number of farms being 
on the edge of the swamp area. 
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Owing to cattle lossc- in subgroups x and s, the returns from butterfat, pigs, and cattle do not add up to the respective totals shown. 
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METHOD OF COLLECTING DATA. 

The " survey method was used — that is, each farmer was 
visited personally by a responsible officer, information being entered 
on a farm-survey form. Wherever possible, figures were checked 
from authentic records. So far as dairy farms are concerned, the 
winter months of June and July are most suitable for this work, as 
the season has just ended and data is therefore more likely to be 
correctly supplied than is the case at a later date. 

AREA OF FARMS AND GENERAL DESCRIPTION. 

The area of the farms in the group varies fmm 50 to 300 acres, 
the larger farms generally being situated on lighter country. The 
group is confined within a radius of approximately six miles. Area 
has a decided effect on production per acre, as indicat('d by Table 3. 

Sixteen of the farms supply butter-factories, fourteen cheese- 
factories, and five dried-milk factories ; share milkers are employed 
on nine of the farms ; on six milking is done entirely by hand. The 
present owners have occupied thirteen of the farms for a period of 
less than nine years. 

On the whole, pastures are in excellent condition Approximately 
50 per cent, of the farms provide winter feed in the form of swedes, 
such farms benefiting also from young grass sown after the root crop. 
Hay is saved in practically every case, the average area cut Ix'ing 
approximately 14 acres. Several of the farms are too large for 
economic production, and in some cases paddocks need .subdividing to 
allow stock-rotation on to fresh pasture growth. None of the farms is 
really overstocked. 

Herds are maintained from picked cahts. buying-in of cows being 
very rare. 


PRODUCTION AND EXPENSES PER I(X) ACRES. 

For purposes of comparison all figures have lx;en compensated to 
a loo-acre unit. It is not intended at this stage to discuss farms 
individually, but rather to show the averages for subgroups of farms, 
and then give a running commentarj^ on the factors affecting them. 
Table i (see preceding page) shows the averages for subgroups of five 
farms each, clas.sified from the highest to the lowest pcr-acre producers. 
The general average applies to the whole thirty-fiv(^ farms. 

PRODUCTION PER ACRE. 

Up to a certain ix)int the per-acre production is the most import- 
ant economic factor in New Zealand dairy-farming. To what extent 
this figure can be rai.sed without undue operation of the law of 
diminishing returns we do not at present know. The .safe figure is 
apparently considerably above that reached by any farm within the 
group. The range of production is frOm 59*58 lb. to 206*47 lb. 
butterfat per acre, with an average of 122*20 lb. The '‘frequency"' 
of farms is more imiform below than above the average. 
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Table 2. — DtstrUnition of Farms round the Average. 

lb. lb. 


6t to 70 

above average equals 

195-52 to 207-74 

I 

farm. 

51 . 

, 60 

,, 

183*30 

195-52 

I 


4^ . 

» 50 

,, 

171*08 

183-30 

0 


'31 . 

. 40 

,, 

158*86 

, 171*08 

. . 6 


21 , 

» 30 

,, 

1 46*64 

, 158*86 

I 


11 , 

, 20 


134*42 

, 146*64 

I 


0 , 

, 10 

,, 

122*20 

. 134*42 

•• 5 


0 

, 10 

below average equals 

122*20 

, 109*98 

*• 5 


II 

, 20 

,, 

109*98 

, 97*76 

• * 5 


21 , 

» 30 


Q7*7t> 

> 85*54 

** 7 


31 . 

» 40 

>* 

«5-54 

. 73*32 

0 


41 . 

. 50 


73*32 

, 6i*io 

. . 2 


51 » 

, 60 

- 

6l*lo 

, 48*88 

I 


It is quit(‘ 

apparent that the 

factor 

of area 

of the 

farms has a 


decided influence on f)er-acn* production. The study of even a small 
number illustrates this fact, as shown in the following table : — 


7 'abU 3. — Butterfat^praduction per Acre relative to Size oj Farm. 


Area 

Number of 

1 Farm«v. 

Cows mi]k(*d 
per loi Acres. 

Hutterfat produced 
per .\cre. 

Acrt-i. 

50 to 80 

() 

50 

lb. 

139*29 

81 ,, 100 

7 

40 

1 127*90 

loi ,, 200 

*5 

42 

1 123*44 

201 and over . . 

7 

35 

1 99 * 1 8 


This tabl(‘ also indicates the relatively higher carrying-capacity of 
smaller areas intensively farmed. 

m ruiRF.vr aver.^(;l per cow. 

Production jxt cow is clo^ciy* connected with jx^r-acre production. 
With the exception of four herds, the first fifteen farms have an 
average of over 300 lb. jxn* cow. Thi* production figures have been 
determined on carrying-capacity rather than on herd-testing figures — 
that is, total production has bivn divided by’ the number of cows at 
the Ix^ginning of the season, irrespective of those thrown out after a 
few weeks' lactation. The average figure for the thirty-five farms 
corresponds with tht* factory’ average' over the whole locality'. The 
average per cow equals 2qi lb. for the season. 

Taih’ 4 Spread ” of Herd Averages. 

Ib. lb. 

31 to 40 above average equals 378 to 407 

21 „ 30 .. 340 .. 37 « 

11 .. 20 „ 320 „ 340 

o ,, 10 ,. 291 ,, 320 

o ,, 10 below average equals 291 ., 2(n 

II „ 20 „ 261 ,, 232 

21 „ 30 ., 232 „ 203 

PIG ACCOUNT. 

On nine of the farms pigs are not kept. Most of the pigs are sold 
as weaners. The average return from tliis source is low, being 


1 farm. 

3 . 

2 

10 

1 1 

5 •. 

3 .. 
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approximately £i 3s. iid. per cow over all the farms. The highest 
return of any individual farm is £3 17s. per cow. There are 118 sows 
on the thirty-five farms, or one sow per eighteen cows. Each sow 
reared 10*5 pigs for the season. The death-rate among pigs in this 
district appears to be approximately 25 per cent. 

CATTLE ACCOUNT. 

As previously stated, the herds in this district are chiefly main- 
tained from home-reared heifers. The average cow-replacement is 
approximately 17 per cent, on the farms under consideration. It is 
generally argued that, owing to this high annual renewal, depreciation 
should show as an expense in the accounts of a dairy-farmer. If all 
replacements were made by purchase of springing heifers or cows a 
loss would undoubtedly result, as cows must be charged in the 
account at a standard value. But where calves are reared, and 
eventually go into the milking-herd, an appreciating value must be 
put on them tmtil they are absorbed. The Cattle Account will 
generally show a profit imless ill fortune has been experienced. The 
Alternative method is to run two accounts — one for the milking-herd 
proper, and one which might be termed Cattle-breeding Account.'* 
In this case the first account might show a loss, but the latter would 
show a profit. 

All cattle on each farm have been incorix)rat('d in the one account. 
Standard values of £xo per cow, £5 per yearling, and £20 per bull have 
been used throughout. On six farms the Cattle Account showed a 
loss, but the average profit was £42 per 100 acres, or £i per cow. 
When losses are made the amoimt is included in sundry expenses and 
considered as an incidence in the cost of production. 

GROSS RETURNS. 

In computing the gross returns from farms the value of butterfat 
had to be estimated, as bonus pa5anents have not yet been made. 
The figure used is is, 4d. per pound, which, in the opinion of 
competent authority, is likely to be very near the final figure realized 
for the season of 1926-27. Gross returns per acre are influenced 
considerably by the Pig and Cattle Accounts. The average is 
£g-07, or £21-57 per cow. 


7'able 5 — ** Spread^' of Gross Per^acre Harnmg-capacity oj Farms, 
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FERTILIZERS FOR TOP-DRESSING. 

It is being generally appreciated by dairy-farmers that high 
per -acre production depends finally on grass -renovation. High- 
producing strains of cows are very important, but a high-producing 
cow quickly becomes a low* producer if not adequately nourished. 
It is at the present time more profitable to renovate grass pastures 
by the liberal use of phosphatic fertilizers than by the use of the 
plough, though the plough may in the first instance be necessary^ to 
procure the foundation on which to work. 

In this group of farms twelve top-dress 100 per cent, of their 
land, and the average is 89 per cent., with fertilizers amounting to 
127 tons per 100 acres. The smaller farms are manured more 
heavily than are the larger. The data at present to hand are not 
sufficient to permit of a definite comparison of (effect of heavy top- 
dressing, but this will be made at a later date. 


7 'able 6 . — "Spread*' of Manure used, in Tons per 100 Acres. 
% % Tons. Tons. 
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MAINTENANCE COSTS. 

Maintenance includes all exiK*iiditiire other than for labour, 
interest, or land-tax. It is hen* that great variation is found, 
resulting in a wide range of production costs. Depreciation on plant 
and buildings at the rate of 5 pi-*r cent, and 3 ix'r cent, respectively 
is included. Herd-testing and electric jx)W(‘r are included at standard 
rates on those farms concerned. The average maintenance cost per 
acre is £2-21, or £5 5s, 3d. per cow. 


Table 7. Sffowin^ ** Spread''' of Matutcnaiut pry irrr. 
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Although the range as shown in the table is wide, it varies very 
much in accordance with per-acre production. From a study of 
Table i it will be seen that the group averages of five farms give 
a fairly consistent maintenance cost per pound. Expenses increase 
with a higher per-acre production, but: increased production more 
than compensates for such an advance. With more data it is hoped 
that standards of maintenance costs will be established for different 
classes of farms, so that there may be available ** efficiency standards '' 
against which to check any farm coming under review, 

INTEREST AND LABOUR CAPACITY. 

The value of land depends upon its capacity, after maintenance 
expenses are met, for the earning of interest and the reward of labour, 
whether interest hv payable on borrowed money or on personal 
capital, and whether labour be paid or be that of the owner. It will 
be noticed that the average amount kft for these purposes is £ 68 $ 
per 100 acres, and that it decreases from {968 on the five highest 
(drills to ^(428 on the five lowest. 

The capital value of the land (Government valuation) is lower on 
th<‘ lower-producing farm*?, and therefore the total interest is less. 
So also is the value of plant, machinery, and stock. The fact that 
these t:x>orer farms carry less cows per 100 acres mc^ans a lowei labour 
bill for milking, but increased labour on maintenance. Despite these 
factors the final cost of production is less on the high -pnxluct ion 
farms. 

From this stage consideration of the figures jiresents difficulties. 
On ^ome farms no wages are paid; others pay nominal wages, most 
of the work being done by the owner ; while others, again, employ 
shar<‘ milkers who take one-third of the gross proceeds in lieu of wages. 
The same difficulty arises with regard to interest paid on mortgages. 
A proportion of the farms are unencumbered or practically so. 

In order to overcome these irregularities it became necessary to 
standardize interest and labour. The capital value has therefore 
been taken, and to this is added the value of stock and equipment, 
charging the whole at the rate of 6 jier cent, plus i per cent, sinking 
fund. It is recognized that this is not in everj^ case the true value 
of the farm, but in the absence of a Land and Improvements Account 
'it is the most uniform basis on which to work. Subgroups will Ix' 
seen to vary from £4,129 to £2,225, with a general average of £3,264, 
of which £758 is stock and equipment. At 7 per cent, this represents 
an average annual interest cost of £229, or £5 9s. per cow. 

After deducting interest from the amount representing interest 
and labour the remainder can, if it is wished, be considered as the 
labour earning capacity of the farm, but this would give an entirely 
wrong impression when interpreted in cost of production of butterfat. 
It has therefore been decided to charge all cows with £7 for wages. 
Thus if one man milks twenty five cows his herd is charged with 
£175 for labour. This is purely an arbitrary assessment, but 
corresponds verj^ closely with the per cow earnings of share milkers. 
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PROFIT. 

After deducting interest at 7 per cent, and wages at £7 per cow 
from the interest and labour earning-capacity of the thirty-five farms, 
a surplus is in most cases left, which varies from £280 per 100 acres 
on the highest group to ^£64 on the lowe.st, with a uniform drop 
throughout. 

The returns indicated in the Cattle Account are not all handled 
as cash. 


COST OF PRODUCTION. 

If these figures are considered as relatively correct, it is then 
possible to compute the cost of producing i lb. of buttcrfat. The 
average cost for subgroups varies from I3'3d. to i6*5d., with a general 
average of I4*6d. per pound. 

Table 8. — "Spread'* oj Production Costs per P0und of BiUUrjat. 
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* GENERAL. 

It is admitted that the figures submitted may be inaccurate in 
certain details. In the original collection of data it is very easy 
for a farmer to forget certain items or to overestimate others, and the 
number of farms dealt with are not sufficient to equalize matters. 
The summary, however, is an attempt to show the true }X)hition as it 
pertains to these farms. 

Apart from such original shortcomings, other items which might 
be questioned are (a) value of butterfat, (I?) Cattle Account, (c) capital 
valuation, (d) rate of interest, and (e) labour charges. 

As the figures stand, the final balance of /162 is accounted for 
mainly by the Pig and Cattle Account. A percentage of the profit 
shown in the latter is, of course, never handled in the form of cash. 
If pigs arc regarded as a by-product of the dairy industi*}" their 
importance in the final issue is very g^ee^ In this survey they 
represent 30*9 per cent, of the profit ; Catile Account, 25*9 per cent. ; 
and butterfat, 43-2 per cent. — butterfat having borne all costs of 
production. 

These farms show, on the whole, a very satisfactory position, but it 
must be remembered that their production is considerably above the 
average. A drop of 241b. per acre w^ould put the group in an 
uneconomic position. 


THE instructional ASPECT. 

It is hoped that results of these group investigations may have 
a direct instructional value for the farmers concerned, in addition to 
providing data on which departmental instruction may be founded. 

lottmaL 
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To this end each farmer who has supplied information will, when 
the group of which he is a member has been analysed, be supplied 
with a ^art as depicted in Table 9. It will be noticed that the 
general average for all items in this table occupies the central line, 
with figures relative to each factor arranged from highest to lowest 
across the general average. On the chart to be supplied individual 
farmers the figures in each column pertaining to their own farms will 
be underlined. A specimen is indicated by heavy type in the printed 
table. The identity of the other farmers is completely hidden owing 
to a standard area being used, and also owing to the fact that in 
no case do the particulars of any farm run straight across the sheet. 
Each farmer will therefore be able to compare his own position with the 
remainder of the group and with the average of the whole thirty-five 
farms. If he is at all interested it will rest with himself to decide if 
he can in any way improve his position. A key to each chart will be 
kept in the Wellington office in case of correspondence on any point. 

It is hoped that eventually farm types will subject themselves to 
a classification system. Standards will then be set up for each group, 
which will act as guides and comparisons for farmers, prospective 
farmers, and agricultural instructors generally. The first essential in 
such a task is possession of the survey data from a large number of 
farms, so that t5^es may l>e picked out and placed in their respective 
groups. 

CONCLUSION. 

As previously stated, the present data are published as an indication 
of the work being done by the Department of Agriculture, in the hope 
that this will influence farmers generally to co-operate in the supply 
of information. It will have been demonstrated that the individual 
is entirely hidden, and thus result in greater confidence. It is expected 
to have data from some 150 Waikato farmers within the n<_‘xt few 
weeks, when further detailed tabulations will be made. 

No attempt has been made to a.ssess the rental value of the 
farmer s dwellinghouse, but it .should be recognized that the house and 
farm perquisites are real assets, and must eventually be dealt with if 
a true statement of the position is to be made. 


I wish at this stage to express my appreciation of the manner 
in which Mr. C. M. Hume, of Hamilton, has co-operated with the 
Department in this work. His advice and knowledge of the district 
have been freely given at all times. Thanks are also especially due 
to those farmers who have supplied the data making this survey 
possible. The field-work in connection with the group was done by 
Mr. I. W. Weston, M.Sc., of the Department of Agriculture 


Average Weights 0} Lamb and Mutton . — According to the Meat Board, the 
average dressed weights at the meat-export works for the freezing season of 1920-27 
were as follows (corresponding figures for 1925-26 being added in parentheses) : 
Lambs, 34-8 lb. (34-3); wethens, 55-9 ib. (54*6); ewes, 54-6 lb, ( 54 ‘i)* 
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MANURIAL TOP-DRESSING OF HILL GRASSLAND 
IN MARLBOROUGH. 

SOME RECENT EXPERIMENTAL WORK. 

F. W. Greenwood, B.A., Instructor in Agriculture, Blenheim. 

Hill top-dressing experiments have now been in progress in the 
Marlborough District for two years. Work has been carried out on 
three distinct types of country. 

(1) The hill country of the Upper Wairau \’alley, at Hillersden 
and at Want wood : This country, although comparatively poor, is 
clean, owing to the relatively dry climate and mainly sunny aspect. 
The vegetation varies as the altitude increases,. At Hillersden and 
Wantwood, where the flat land is about 1,000 ft. above sea-level and 
the hill land from 1,500 ft. to 1,700 ft., the country is covered mainly 
by Danthonia pilosa, brown-top {Agrosiis tenuis) ^ hair-grass {Air a 
flexuosa), Yorkshire fog in the gullies, and brown-tussock. Bracken 
fern and manuka appear on the shadier and damper faces, but are 
easily cleared and kept under control. As one goes farther up the 
valley the proportion of tussock increases, native wheat {Triticum 
scahrum) and New Zealand rice-grass (Microloena stipoidcs) are found 
more abundantly, while brown-top and Danthonia pilosa, as well as 
Danthonia semiannularis, are still to be found, but in lower propor- 
tions. The main difference is seen in the lower palatability of the 
pastures, the more sparsely covered bottom, and the slower growth 
in spring. 

Hillersden hill country has many characteristici» in common with 
parts of North Canterbury. There are, however, essential differ- 
ences : the winters are milder and shorter, hence the wintering of 
sheep does not present the same problem ; the rainfall is heavier and 
fairly w^ell distributed, excepting that the summers tend to be dry. 
Although the rainfall is good, the north-wTsterly wind, as in Canter- 
bury, blows with great frequency and so renders the ground drier than 
it would otherwise be. 

(2) The Sounds hill country : Here the climati* is wTt and mild, 
and winter conditions hardly exist. In addition to danthonia and 
brown-top, such grasses as paspalum are essentially of importance in 
Sounds pasture management. Naturally, under such conditions 
second growth, as represented b^^ water-fern, bracken, tauhinu, and 
manuka, presents a serious problem. Such country, of the original 

rain forest " type, resembk^s in many particulars some of the 
wetter and milder portions of the North Island, but, being in such 
close proximity to the sea, is on the sunny faces as w’arm in winter 
as parts of Auckland Province. 

(3) The good limestone and papa countr\' 01 the east coast, at 
Kekerangu : On this country English grasses, clovers, and some 
lucerne have persisted for twenty years without the application of 
artificial fertilizers. English grasses are now’ beginning to run out. 
An approximate analysis of the pasture at Ngaio Downs, Kekerangu, 
made at the end of July, gave the following percentages : Danthonia 
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pilosa, 50 ; cocksfoot, 15 ; perennial rye-grass, 18 ; Chewings fescue, 2 J 
Yorkshire fog, z ; white clover, 3 ; tussock {Poa caespitosa), brown-top, 
Scotch thistles, horehound, and other weeds, 4 ; Poa pratensis, 3 ; 
lucerne, i ; yellow suckling-clover, 2. 

The climatic conditions of the east coast may be described as 
mild and dry. Many parts of the front country experience only 
very light frost, while the frosts, of course, become more severe as one 
recedes from the coast. The driest period of the year may be set 
down as from December to April inclusive. English grasses on this 
country, in spite of the fact that a judicious system of fencing and 
stocking with cattle has been adopted, are now beginning to run out, 
and unle.ss top-dressing becomes general it is probable that a complete 
reversion to danthonia and the lower - fertility - demanding types of 
grasses and weeds is imminent. 

HILLERSDEN DISTRICT EXPERIMENTS. 

In June, 1925, hill top-dressing experiments in the Hillersden 
district were commenced on the farms of Mr. R. Rentoul and Mr. W. 
McAlpine respectively, the latter property being taken over at the 
end of the winter of 1926 by Messrs. Fahey and Dunphy. In 1926 
trials were also started on the property of Mr. F. L. Murray in the 
same district. 

In the Hillersden district some store cattle arc kept, but owdng 
to the fencing difficulty and the relatively clean nature of the country 
the hills mainly carry sheep. This country may be classed as fair 
Merino country, and varies in winter carrjing-capacity from half to 
three-quarters of a ewe per acre. Tlio spring and summer of the 
I925“-26 season were extremely dry in this district. However, Mr. 
McAlpine reports that in the spring succeeding the first application 
of manure liis carrying-capacity on this block increased practically 
100 per cent. He also noticed the ixTsistence with which sheep 
grazed on the manured blocks in preference to the unmanured areas. 
Tlie scheme adopted was that of manuring acre blocks, with narrow' 
unmanured blocks in between the areas top-dressed. 

A similar arrangement was adopted on the other properties at 
Hillersden. In the first season the blocks ran its follows : — • 

(1) Superphosphate, 2 cwt. per acre. 

(2) Check strip. 

(3) Mixture of t cwt. super and i cwt. ground Nauru phosphate j>er 

acre. 

(4) Check strip. 

This series of plots was repeated three times, so that 6 acres were 
top-dressed in 1925 on each property. 

In the 1926-27 season these areas were not top-dressed again > 
but the land top-dressed was extended, the reason for this being the 
consideration that it is unlikely that a farmer holding, say, 1,400 to 
2,000 acres will be able to undertake the annual top-dressing of the 
same area of hill country. It is true that some farmers when they 
obtain good results in one hill paddock may top-dres.< that particular 
paddock annually to the exclusion of others. In the case of the 
Hillersden areas, however, the work has been carried out on the 
assumption that the farmer will naturally treat certain of his paddocks 
in rotation. 



AUG. 20 , 1927. 


N./. JOURNAL OF AGRICULTl'RE 


91 



i 


I 


FIG. 1. GRASSLAND ON FAHEV AND DUNPHV’S FARM, HILLERSDEN 

This top-dressed area (in middle distance) had been shut up for some time when 
photo taken, and plainly showed much heavier -growth on manured plots running 
■down side of slope. 



FIG. 2 . PART OF TOP-DRESSED AREA ON R. RENTOri.’S FARM, HILLERSDEN. 

Showing plot in foreground top-dressed with super in winter of 1925 closely 
grazed, with grass in adjoining unmanured control plot neglected by stock. 

[P//otos bv the Writer. 
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In the late summer of 1926, at the foot of Mr. McAlpine's hills, 
the abundance of droppings from sheep on the manured plots as 
distinct from the paucity of droppings on the untreated strips was 
very noticeable. At first it appeared that better results were being 
obtained from the mixture of Nauru phosphate and super than from 
the super alone. The knowledge that the Hillersden coimtry is very 
deficient in lime might lead one to suppose that better results coifld 
be obtained from a basic type of manure. The slight distinction 
which appeared at first, however, has now entirely vanished, the 
super plots being as good and in some cases better than those treated 
with the mixture. 

Messrs. Fahey and Dunphy report very favourably on the results 
of the 1926 winter dressing, but they are too new on the place as yet 
to give figures regarding increase in canying-capacity. During the 
autumn and the winter of 1927, however, the block has been shut up. 
The accompanying photograph (Fig. i) of a sunny face, taken last 
May, shows how rankly the tussocks, danthonia, and other grasses 
have grown on the manured plots compared with the check strips. 
When such defined strips can be seen in the early winter the evidence 
in favour of top-dressing is indeed strong. A farmer on the wetter 
hill country of the North Island would probably take this as a matter 
of course. It may be pointed out, however, that in dry seasons in 
this district manures often act with exceptional tardiness. Even on 
fairly heavy flat country^ the writer has known the results not to 
show until eighteen months after the application of the manure. 
The dry spell which succeeded the application of the fertilizers in the 
present case was, of course, an exceptionally bad one. 

Results on Mr. Rentours property have been much slower in 
showing themselves. The reason for this is not at present apparent. 
In the 1925-26 season very little defined difference from the manure 
was to be seen, either in pasture-composition or in the tendency of 
the stock to graze one plot with more avidity than another. At the 
end of the 1926-27 season, however, most pronounced and interesting 
differences were noted. Fig. 2 shows how closely the plot which was 
treated with 2 cwt. super per acre in 1925 has been grazed, while the 
rank brown-top and danthonia heads on the adjoining check plot are 
left untouched. Thi.s paddock has not been shut up, but rather has 
been fairly continuously stocked. It would appear that a period 
of about eighteen months has been necessary before the effects of 
top-dressing became distinctly discernible to the eye. Now, however, 
the results appear to te verj’ satisfactory. All manured plots are 
beginning to show distinctions both in pasture-composition and in 
the preference shown for them by stock. If there is any difference 
at all on this area between the kinds of manure applied it is in favour 
of super rather than the super and Nauru-phosphate mixture. Mr. 
Rentoul estimates an approximate increase of one-third in carrying- 
capacity this past season. It is remarkable that plots on which manure 
was applied last winter (1926) have not been grazed so closely as those 
top-dressed in the winter of 1925. 

Mr. Murray, who top-dressed a hill block in 1926, reports no 
difference as yet. 
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TRIALS IN THE SOUNDS. 

The Sounds trials have now been in progress for one season. 
Owing to pressure of work, top-dressing operations were not carried out 
last winter until early August. Three areas were selected : (i) at 
Onapua, Tory Channel (Fig. 3) ; (2) Portage, Kenepuru Sound ; 

(3) Hopai, Pelorus Sound. In all three cases the pasture of the 
blocks dealt with consisted mainly of danthonia and brown-top, 
tending to run out to moss and bracken fern. At Onapua the 
amount of second growth is more considerable than on the other 
areas. The slopes dealt with include both sunny and shady faces, 
but are in the main sunny. (This winter, work with the shady faces 
more particularly is being started at Yncyca Bay.) The area of 
land employed at Tory Channel is between 15 and 16 acres, at 
Portage 12 acres, and at Hopai 8 acres. P'ive fertilizer treatments 
have been under test. 

(1) 3 cwt. superphosphate per acre. ' 

(2) 3 cwt. ground Nauru phosphate per acre. 

(3) cwt. super and li cwt. ground Nauru phosphate per acre. 

(4) 3 cwt. Ephos phosphate per acre. 

(5) 3 cwt. basic slag (Belgian) per acre 

Trials on each area were carried out in duplicate, with check plots 
interspersed. 

Last New Year s Day a farmers’ lield-day was held at Hopai. All 
who saw the plots on that occasion expressed surprise at the quick 
response so evident in the case of certain manures. On this occasion 
the transformation in the plot treated with basic slag was unique, 
yellow suckling-trefoil and white clover, as well as r\’e-grass and 
cocksfoot, replacing bare spaces, weeds, and danthonia to a large 
extent. The plot treated with Ephos ]>hosphate also showed excel- 
lent results, but it has been subsequently found that these results 
have not persisted as well even as those from supeq^hosphate. An 
inspection made on 15th June last showed that even in midwinter 
the results from basic slag arc still very evident. On that date the 
plot treated with Ephos had receded from its second position in order 
of merit ; the plot now appears almost as depleted as the adjoining 
control plot. The effects from the use of Miper not only persist but 
show steady improvement. At Portage an inspection was last made 
on 14th June, the following observ'ations being recorded : — 

Superphosphate plot No. i very much cleaner than adjoining control plot 
Moss has given place to perennial rye-grass, white clover, and danthonia. Adjoining 
control plot, partly situated in a gully, fair, but poorer than plot treated with 
super. 

Plots treated with ground Nauru rock phosphate still fairly poor. Adjoining 
control plot also poor. 

Plots treated with mixture of super and ground Nauru phosphate much brighter 
green. Thicker bottom than on adjoining control, on \vhich the seed heads still 
remain uneaten. 

Ephos plots fairly poor. Control plot situated betwx'en Ephos and slag plots- 
shows distinct opening out of the pasture. Catsear and rib-grass showing to a 
marked extent. 

Basic-slag plots ver>’ good. Big increase in clovers and English grasses. As 
yet, however, this area cannot be said to have shown results superior to those 
given by super. 
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FIG. 3. GENERAL VIEW OF TORY CHANNEL TOP-ORESSING AREA. 
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FIG. 4. PART OF TOP-DRESSED AREA ON A. II. OFRilYSHIRE'S FARM, TORY CHANNEL. 

Slope in middle view, treated with rock phosphate and super, grazed bare; 
long, nngrazed grass in foreground is on a control plot. 


fF>>o/o$ by the lVfUer» 
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By January practically all manures at Tory Channel were showing 
good results. It may be here mentioned that the Sounds country 
generally is very deficient in lime. Probably for this reason, also 
owing to the wet climate, basic manures seem to act very readily. 
At Onapua there was unmistakable evidence that on the wet, sour 
soil, ground Nauru phosphate, used alone, had brought back white 
clover, rye-grass, and yellow suckling-trefoil. On the ridges, however, 
results from this manure are practically negative, while superphos- 
phate, both at Onapua and at Hopai, has evidently been instrumental 
in bringing grasses and clovers on what were originally bare, steep faces. 
The following notes were made on the occasion of the writer s visit 
on 13th June : — 

Super plots : Even on faces and ridge cockfoot, rye-grass, and clover coming 
back in response to dressing. Pasture eaten very low by sheep and cattle, even 
fem-plants among the grass being eaten. Second growth in the shape of bracken 
fern on the adjoining control plot left untouched. 

Nauru phosphate : On (these plots jfem has been [eaten more than on 
adjoining control plots, but not so much as on super plots. 

Basic slag : On first plot white clover coming back very thickly — more 
so even on poorer ground than on super plots. This plot easily best on area. 
Second basic-slag plot also shows excellent results. 

Nauru phosphate and super plots : This mixture appears to have brought 
back white clover and danthonia at expense of moss and young bracken fern 
plants. 

Experiments in the Sounds have not proceeded far enough as yet 
for determining what increase in carrying-capacity may be expected 
from fertilizer top-dressing, nor just on what country it is going to 
pay to top-dress. Steps are being taken in the coming season to 
determine the economic position in regard to the sunny faces. Our 
plan is to proceed to deal with the country in order of its grade of 
fertility and its possibilities of improvement. 

THE EAST COAST. 

No very definite results have yet been obtained from the trials 
at Kekerangu, and report on this area is therefore deferred until 
another season’s observations are available. 


The I ar^t While Ptg in Denmark and Britain — Replying to a recent inquiry 
relative to the utilization of the Large White pig for crossbreeding purposes m 
New Zealand, the High Commissioner. London, states as follows: “Mr. Harald 
Faber, the Danish Agricultural Commissioner in London, informs me that the Large 
White pig is being used less in Denmark than formerly, and that it is gradually 
being replaced by the Danish-bred pig, which was considered to be more suitable 
for breeding purposes and for the production of pork. This Danish-bred pig is 
the evolution of crossbreeding which haa been going on for .some years, the basis 
being a cross between the native pig and the I^rge White He was not able to 
give me detailed information as to whether or not the size o^ bone entered into the 
question. The Ministry of Agriculture of England states that the Large White 
is very popular in this country for the production of bacon, and that boars of the 
breed are in great demand for crossing with other breeds with the same object 
in view. It is further stated that the Large White is not generally regarded as an 
ideal pig. when kept pure, for the production of first-class pork, but is suitable for 
the purpose wlien crossed with such breeds as the Middle White and Berkshire.’' 
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A RECONNAISSANCE SURVEY OF PUMICE 

SOILS. 


ROTORUA COUNTY. 

(Series continued from June, 1926. j 

B. C. Aston, F.I.C., F.N.Z.Inst., Chemist to the Department of Agriculture. 

V. MAPPING OF COUNTY BOUNDARY COMPLETED. 

Resuming this series of articles, certain facts may be briefly restated. 
Pumice soils are of many qualities, ranging from good to bad. It is 
the aim of this survey to classify the leading types of soil in the areas 
where pumice soils occur, so that the response to treatment of given 
t3^es in the settled areas may be predicted for the same types 
occurring in the less settled and therefore less known districts, the 
climate being the same. In making any statements as to the quality 
of any soil in the volcanic soil-province it is highly desirable that 
the soil should be called the right technical name. These names 
are all familiar terms, such as '‘gravel," sand," "silt," "loam," 
prefixed by the adjectives " coarse " or " fine," and when the pro- 
portions are fairly balanced a compoimd name is used. Thus some 
half-dozen familiar words in different combinations may be used to 
describe accurately*** all the kinds of soil dealt with in this article. 

With the areas mapped and distinguished by a distinctive pattern 
shading for each soil-type, it will be easy for those interested to 
determine to what type any area belongs. It is not to be denied that 
small patches of soil may occur which are not representative, but the 
owner of such land must recognize the substantial accuracy of the 
mapping. This careful work — which has been the outcome of much 
laborious effort in the field and detailed investigation in the laboratory 
on the part of an efficient staff — again .shows the persistence of each 
of the wind-deposited soil-types over a very large area. The findings 
of the work on the northern half of Rotorua County have been largely 
borne out in the results obtained in the soutlicm half. These are 
presented in the accompanying map and tables. 

As one would expect, ‘those soils which have been distributed through 
air alone — not having been altered by nmning water — are uniform 
throughout their boundaries. In this southern map, however, two 
new conditions confront one which are highly interesting and probabl}’ 
of great economic value, for here is disclosed the presence of a very 
large area of water-borne soils of quite a distinct type (silts) from any 
yet found in the northern part of the county. Also there are — no 
doubt as a sequential effect — some smaller areas containing swampy 
soils. Evidently some river in the past has deposited this silt soil. 
The significance of this discovery is that iron-starvation (bush sickness) 
in ruminant stock is not known to occur in soils which are finer in 
texture than a sandy silt, and here is a large area of finer soil than a 
sandy silt. 

♦ The limits of the use of each term are defined, each term denoting a 
soil with a definite proportion of particles of each size, the largest size being gravel 
and the smallest clay particles. 
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Table i. — Chemical Analyses of Soils, Southern Half of Rotorua County. 
(Results, except *, are percentages on soil dried at ioo‘' C.) 


1 


1 

Volatile 1 
Matter. > 

55 

g* 

Description of Soil. 

u 

— 

3 


s 

H 

«i 

®-s • 

fg 


< 




• 


X 




267 

Composite sandy loam . . 

!i *64 

4*43 

268 

Composite fine «andy loam 

119 

3*22 

269 

Composite silt 

2*31 

10*06 

270 

Composite coarse sandy silt 

0*87 

1 4*24 

271 

Composite sandy silt ^Tarawera) 

3*10 

9*83 

272 

Composite sandy silt . . 

jl*27| 

1 4*74 


I 2-per«cent. Citric-acid 
Extract, Dver’s Method ; 

' Hall’s Modification. 
(‘^Available Plant- 
food.”) : 


Hydrochloric-acid 
Extract. 
(‘‘Total Plant- 
food.”) 


E 

•a 






50 

o ^ 
AUS 


so 

I'?- 

I! 


1.3 


itU 


TK 


^ A . 

80,1 1 
i£MjS 


0*070 0*146. 0*043 0*028 0*008, 
0*045' 0*144! ® 0 033 0*011! 

0*209 0*098! 0*024 0*020 0*004 
0*076 0*085' O 027 0*018 0*004 
0*196 0*105| 0*037 0*022 0*005 
0*075 0*090 0*027 0*018 0*003' 


2*00, X*42 

2*22' 1*25 
0*42' 0*18 
1*64' 0*89 


0*50 0*10 
0*62 0*04 
0*10 0 05 
0*21 0*02 


0*80 0*40j 0*21 0*06 
1*53 0*74! 0*23 0*02 


Analyses by> F. J. A. Brogan. 


It does not appear that the essential diherence in the quality of 
the Atiamuri Road silts from the sandy silts of the Rotorua series has 
been recognized before, or, if recognized, it has not been explained* 
Settlers have claimed, however, that their land here is not bush sick,"' 
and science now supports them and .supplies the explanation. 

It is satisfactory to know that the area opened by the Lands 
Department under the inferior lands for selection scheme is 
situated on the silty soils of greater fineness than a sandy silt. 
The importance of a small increase in the fineness of the soil-texture 
has been fully stres.sed in previous articles. The increase of the clay 
content in one case from i per cent, to 5 per cent, has made all the 
difference between ''healthy'* and "sick" cattle-country. 

The soils dealt with in this article will all come under series " C," 
a series first found on the east side of Lake Rotorua and consisting of 
varying depths of the mud and other material ejected from Taraw’era. 
Chemical analysis sharply defines these soils from soils of the same 
texture belonging to another series, but the present article deals with 
seven typt'S, whereas in the previous survey only two types were 
descrilx^d (see Journal, June, 1926, p. 368). These were described 
fully in the Journal for December, IQ24, pp. 378-79. Series " C " 
are usually finer than any other series of the Rotorua County, from 
which they are always characterized b}’ the top soil having a much 
higher lime and magnesia content (neither pnsent in the form of 
carbonate), and they may Ix' regarded as the healthiest soils in the 
county. 

In this article the following types of series " C " are enumerated 
in the decrea.sing order of their fineness ; only Nos. i and 2 occur in 
the northern part of the county mapped in the Journal for June, I92(). 



Area 

1. Sandy loam 1 

2. Fine sandy loam j 

. . . . 60 sq miles. 

3. Silt 

..103 

4 . Coarse sandy silt . . 

. . 22 

5. Sandy silt (Tarawera S.D.) \ 

6. Sandy silt . . . . / 

290 

7. Fine gravelly sand . . 

.. 47 
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Composite samples were made up from the individuals of the first 
six of these types and analysed chemically, with the result that all 
except No. 3 (silt) showed a close relation to the Te Ngae series 
(" C ” t^s I and 2). With regard to the silt, in the chemical 
analysis it compared vety favourably with the sandy silts of Mamaku 
(series " A ”) ; in addition, the mechanical analysis is such that the 

Table 2. — Mechanical Analyses of Soils, Southern Half of Hotorua County, 
(Results arc percentages on air-dried soil.) 


Description of Soil. 
(Qassi&cation of United 
States l>epartment of 
Agriculture, modified.) 


Fme gravelly sands, Rua- 
wahia S.D. — 

Maximum 

Average 

Minimum 

Coarse sandy silts, Kai- 
ngaroa S.D. — 
Maximum 
Average 
Minimum 

Sandy silts, Ngautuku S.D.— 
Maximum 
Average 
Minimum 

Sandy silts, Horohoro S.D. — 
Maximum 


Analysis of * * Fine Earth ** passing 2 mm. Sieve. 


Average 

Minimum 

Sandy ailts, Ngongotaha 
S.D,— . 

Maximum 

Average 

Minimum 

Sandy silts, Tarawera S.D 
Maximum 
Average 
Minimum 

Sandy silts, Paeroa S.D, 
Maximum 
Average 
Mmimuhi 

Sandy silts, Kaingaroa S.D 
Maximum 
Average 
Minimum 

Sandy silts, all districts — 
Maximum 
Average 
Minimum 

Silts— 

Maximum 

Average 

Minimum 

Fine sandy loams -* 
Maximum 
Average 
Minimum 

Sandy loams — 

Maximum 

.Average 

Minimum 


Averages. i 

Fine gra\elly sands . . ! 

Coarse sandy silts . . j 

Sandy silts . . . . ' 

Silts . . 

Sandy loams . . ... 

Loams (only two samples ; 
analysed) 


Coarse 

Sand. 

Fine 

Sand. 

I Silt. 

1 

1 

54-5 

21*8 

T~ 

1 

13*2 

390 

16*9 

' 7*5 

25*0 

13*1 

1 

43-7 

^ 3*3 

1 

i 8*4 

369 

22*3 

15*6 

20’0 

21*1 

12*9 

22-5 

33*8 

3 f >*4 

15*8 

26*6 

■ 30-6 

12*8 

2t*4 

1 

264 

27 'A 

' 29*1 

177 

25*0 

26*8 

13*9 

21*6 

2 V 2 

28*9 

29*6 

20* ♦ 

20*8 

24*6 

25-8 

16*8 

20*6 

J 197 

30*0 

33 *t 

31-2 

10*8 

28*0 

2 3*0 

16*2 

22*8 

J5 0 

28*8 

29*6 

30 5 

i8*4 

1 26*6 

• 277 

13-5 

22*1 

I i 8*3 

35*9 

3 <j '3 

! 29-5 

24*8 , 

29*9 

. 22 6 

15-5 j 

25*2 

; i 7 -f> 

35*9 1 

36-5 

1 36 4 

19*8 1 

27-3 

25*8 

12*8 I 

20*6 

150 

I 

13*4 

32*7 

38 1 

10*4 

26*7 


4-9 

141 

297 

11*7 

38*5 

23 9 

9-5 

33*9 

1 -37 

5-8 

30*0 

* 21*8 

30-5 

32*9 

do 

i 8-5 

25-6 

20*1 

12*1 

17-9 

.V. 

390 

i6*9 

7*5 

369 

22*3 I 

15-6 

19*8 

27*3 

25*8 

10*4 

26*7 

34*1 

18*5 

25*6 1 

20*4 

9*5 ; 

33*9 1 

237 


Fine 

Silt. 

1 Clay. 

Mois- 

ture. 

6*3 

[ 

1*8 

1*7 

3*2 

1*0 

1 0*9 

1*1 

0*4 

0*2 

9*4 

4*3 

2*4 

6*4 

17 

1*0 

3*1 

0*9 

0*8 

8*9 

4*3 

3*8 

5‘9 

2*5 

2*.3 

2-5 

1*4 

2*4 

9-8 

3*7 

6*6 

7.7 

2*2 

1 3*« 

5*2 

0-5 

... 

6*4 

i 

3*1 

3*0 

5*2 

1*8 1 

27 

3*6 

1*3 

2*2 

10*0 

4*2 

4*4 

7*7 

1*9 

3‘3 

6*1 

0*8 

2*3 

9*4 

3-0 

4 I 

7 2 

1*6 

3*1 

50 

0-8 

1-8 

12-2 

4*0 

2 4 

70 

1*8 

2*4 

3-8 

0-6 

07 

12 2 

4*3 

6-6 

6*9 

1*9 

2-7 

2*5 

0 5 

0*7 

i6*i 

3*0 

8*4 

9*4 

2*0 

3 3 

6*4 


1 5 

170 

11*5 

1-2 

15*2 


1*0 


■Loss cmj 



2-2 0 1 

*•5 ! .V7 

10 j i-n 


Analyses by L. D. Foster, assisted by D, F, Waters and E, B, Davies, Samples collects i by 
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series C silt in its fineness and consequent capacity to hold water 
is greatly superior to the series A '* sandy silt. Series C '' offers 
a very good example of the necessity for classifying the soils of the 
same mechanical fineness into series according to their chemical as 
well as their physical characters. The two sandy silts of series “C*' 
are greatly different from those of series A” in their chemical 
composition, and no doubt in their productiveness and freedom from 
iron-hunger. 

Some Features of the Volcanic Soil-province. 

The following are some of the outstanding features which confer 
distinction on soils of the volcanic soil-province when compared with 
other normal soils of the North Island which are devoted to the same 
kinds of farming. 

It cannot be denied that those lands in the soil-province which 
are not already closely settled (such as are those in the Rotorua Lake 
basin) are cheap compared with other lands of similar productiveness 
in the North Island. The .soil is such that with few exceptions it 
may be worked in all weathers. It is comparatively accessible, and 
service motor-coaches ply with great regularit\* throughout the year 
and connect with the railway services at the Rotorua rail terminus 
with the East Coast Railway and with the Napier Railway terminus. 
Throughout the North Island there are many instance.^ of fertile lands 
with poorer means of access. 

The climate may be claimed as one of the lH\st in the world, and 
although the rainfall is high the water gets away remarkably quicklj' 
through the porous soil, so that (except in one respect this country is 
an ideal one for both man and animals. The freedom of locally raised 
stock from tul>?rculosis has been noted, and the winter believes this 
feature also applies to the human population. The absence of 
tubercle is, indeed, so remarkable as to prompt inquiry as to the 
cause. The writer -- in man}" analyses of the natural waters of this 
district, wJiether surface w'aters or those from springs or ri\ers — 
has always found an excess of dissolved silica to Ix^ present in 
the total mineral matter left after evaporation of the w^atcr, 
and it is an interesting fact that silica is used in medicine as an 
alleviative of some forms of tuberculosis in humans. Gonnermann 
Biochemistry of Silicic Acid,** 1917) has observed that silica is 
present in most animal tissues, and that good results have Ixen 
observed to follow the administration of silicic acid in cases of tuber- 
culosis. Most herbs contain considerable quantities of silica, and it is 
found on analysis that those herbs which are used b}’ the country folk 
of Middle Europe for the cure of tuberculosis contain the largest 
percentages of silica (Abstract in the Journal of the Chemical Society, 
August, 1917, vol. 112). People of weakly constitution and others 
with weakly children coming to live in the pumice country often 
experience great relief from anxiety on the score of health after a 
few months* residence. 

The health of stock is remarkable in yet another res|X‘ct" freedom 
from bone -nutrition troubles. Disease of the bones often occurs 
in certain districts of the North Island in certain years, especially in 
milking-cows. The absence of this trouble on the pumice lands seems 
to show that the amount of the bone-making minerals in the soil and 
pasture never sinks below that required for the production of healthy 
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bones in the animal. A very small amount of phosphate is shown to 
be present in the soil by methods designed to estimate the available 
or the total phosphoric acid, and this is another fact that requires an 
explanation. 

Clovers thrive amazingly on all the pumice lands, and the clover 
is a plant which likes phosphates and potash to be present in the soil 
in good amount. But available silica has the faculty of making 
phosphates more assimilable by the plant within the plant, so that 
if siUca is available in the soil and is taken up more freely by the 
plant than is usually the case, the plant may be enabled to assimilate 
more phosphoric acid than it would otherwise. It is not to be denied, 
however, that phosphates are destined to play an important part in 
the development of this volcanic country. 

Phosphates improve the carrying-capacity of all types of soil by 
increasing the quantity and quality of herbage per acre. The fact that 
this soil-province is situated comparatively near to the great phosphate 
receiving and distributing centre of Auckland City is another fact in 
favour of the pumice land as a whole. In connection with the coarser 
grades of pumice, for anything coarser than a silt it is best to keep the 
soil-reaction acid, which inhibits the use of such alkaline dressings as 
are supplied by most forms of lime. There is no doubt that lime will 
have to be distributed on many North Island lands in increasing 
quantities in the future, but on the coarser pumice lands it will not be 
good practice to apply lime for very many years ; not only is lime now 
unnecessar3^ but it is even harmful. Thus another point in favour 
of pumice lands is that the expensive practice of liming may lx‘ 
dispensed with. The three fertilizer ingredients- -nitrogen, jx)tash, and 
phosphoric acid — are arranged thus in the order of their cost. 
Nitrogen is most expensive, potash comes next, and phosphate.s are 
the cheapest pc'r unit. Now, all pumice lands, even when unmanured, 
grow clovers and leguminous plants freely, thus providing a useful 
method of supplying nitrogen when the plant-roots decay in the soil 
or a leguminous crop is ploughed in. Potash is already abundant in 
the soil, so that the only ingredient to bt* supplied is the phosphate, 
the cheapest of all three fertilizers. 

The volcanic soil-province is fortunate in having many subsidiarj^ 
sources of income. The tourist traffic supports the thriving town of 
Rotorua, with its famed .sanatorium, and pro\ides a source of revenue 
to near-by farmers who are farming on healthy country. The traffic 
is also largely responsible for keeping o]x?n the many highways and 
constant communication with all parts throughout the year. 

Sawmilling employs numbers of hands, and is one of the most 
important industries of this area. Cheap timber of excellent quality 
is thus provided. The sawmiller is the logical precursor of the farmer 
in timbered country, making tracks and tramways in all directions. 

Many industries which may help to cause the pumice lands to 
flourish are in their infancy, but they will undoubtedlj^ grow and prove 
an additional source of revenue to these lands. Pumice-powder for 
insulating and other purposes has merely to be dried, ground, and 
bagged. Sulphur will be a great asset if deposits can be located 
sufficiently large to work. At present practically all the sulphur 
required for manufacturing purposes in the Dominion is imported 
from America. 
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Pumice soil is one of the best for raising horticultural plants 
from seed or cuttings. It has a peculiar character which may 
be termed a frothy porosity, which is unequalled for establishing 
young plants. All kinds of horticultural plants, whether herbs, 
shrubs, or trees, could be raised in this area, and supplied to less 
fortimate localities as very hardy, well-rooted plants, with an abundance 
of fibrous roots. The Rotorua Sanatorium gardens well demonstrate 
the horticultural possibilities of the district, for the abundant rainfall, 
porous soil, and genial climate have a*rtainly here produced wonderful 
results. 

The forestry possibilities of the pumice country are now fully 
recognized, and commercial organizations are following the lead given 
by the Government by investing large sums in establishing exotic 
plantations. The artificial growing of flax is one to be experimented 
with in the future. The soil seems singularly suited to the growth 
of Phormium tenax. 

Poultry and pig farming are capable of great development. The 
pumice lands are adjacent to the Bay of Plenty, which grows maize 
to perfection. Clovers, artichokes, peas, and other legumes grow well 
and make excellent food for pigs. Bee-farming is likely to aflord an 
excellent side fine to the farmer on country where clovers grow^ to 
such excellence. 

Wliy, then, with all these advantages do the pumice lands lag 
bt^hind in farming development ? It would seem that there is one 
main explanation — the fear of “bush sickness" is the deterrent to 
a much closer settlement, and the absence of any authoritative guide, 
with reasons, as to what is “ sick " and w'hat is healthy countrJ^ 
results in the whole area recehing the same* stigma. It is the aim 
of the present soil survey to differentiate lands of var^nng qualit5\ 
mapping and appljnng appropriate names tc each ty^x^. Eventually 
it is hoped to publish a map which will without any doubt set down 
the definite areas which are unhealthy, together with the relative degree 
of unhealthiness for ruminant stock wiiich each type of soil exhibits. 
This knowledge can then lx* used in combination with the appropriate 
methods of farm-management which have been demonstrated so 
successfully at the Department s Mamaku fann and eKewiiere. 

(To be contained.) 


Handling of Tat Stock in Transit —The followinji remarks are made in the 
annual report of the Meat Producers Hoaid for 1026-27 ‘ The Board would 

again take the opportunity of pointing out farmer*; ami buyers handling stock 
the importance of the careful handling of all fat stock whilst in transit to freezing- 
works. It may not be generally known that a great many lambs graded second 
class are put into this grade on account of bruising . and from investigations made 
by officials of the Board it has been found that a good deal of this bruising has 
l)een caused through pulling the lambs by the wool, particularly m trucking The 
loss that takes place from this cause should be a matter of concern to every farmer 
As an illustration of the damage which takes place in this direction it may be noted 
that in a report received from one of the Board's graders he mentions that in a lot 
of lambs inspected at a freezing- works he counted 10 1 second class, forty-three 
of which would have gone into the prime grades but for bruising, whilst a number 
of the second-quality lambs were also bruised, and out of ten rejections seven were 
on account of bruising." 
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GOVERNMENT CERTIFICATION OF SEED 
POTATOES. 

SYSTEM TO BE INITIATED IN CANTERBURY. 

J. \V. Hadfieid, Instructure m Agriculture, Christchurch. 

The Fields Division of the Department of Agriculture has arranged 
to initiate a system of certification of seed potatoes within the 
Provincial District of Canterbury during the coming season, 1927-28. 
If the scheme receives due support from growers, merchants, and 
seedsmen it is intended to extend it in succeeding years to embrace 
the whole of the Dominion. 

Certification of seed potatoes has been adopted by a number of 
other countries, and the principle has in most cases been extended to 
include other farm-produce used for seeding purposes, such as cereals, 
clovers, lucerne, and grass-seeds. While, however, there is ample 
scope for such extension in New Zealand, the most urgent need 
would appear to be in connection with potatoes, owing to the present 
very unsatisfactory standard. 

The object of potato - certification is to place before growers, 
merchants, and seedsmen information which will enable them to 
obtain '' seed true to name and free from serious disease. Obviously, 
this will necessitate inspection by qualified inspectors of both the 
growing crop and the produce derived from that crop. With a view 
to stimulating the distribution of such seed, and as a measure of 
protection against misrepresentation, growers of certified seed will be 
registered, and to each will be issued a certificate and a sufficient 
number of certification-tags to enable one tag to be attached to each 
sack of certified potatoes. Further, it is proposed to publish the 
names of such certificated growers in the New Zealand Journal of 
A^rkulture. 

REASONS FOR INTRODUCTION OF POTATO-CERTIFICATION. 

(i) Mixed State of Varieties, 

Every one associated with the potato trade in this country^ — 
cither as grower or dealer — will readily acknowledge that varieties 
are badly mixed and sometimes incorrectly named. For example, 
during the season 1926-27 sixty-two lines, consisting of twenty-one 
varieties of potatoes, were grown at the Ashburton Experimental 
Farm. These had been collected from seedsmen and growers in 
Canterbury, Otago, and Southland, and, in view of the object for 
which they were collected and a definite request that they should 
be true to name, were almost cettainly representative of a higher 
standard than that existing in the general crops of the Dominion. 
Of these sixty-two lines, seven were wrongly named, and the remainder 
contained an average of 7*8 per cent, of rogues. Northern Star, or 
Gamekeeper, proved to be by far the most common impurity in 
the white-skinned potatoes, and the proportion will increase at a 
remarkable rate owing to the tendency of this variety to produce an 
abundant crop of seed-size tubers. 
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The Dakota is an example of a variety of undoubted merit now 
rapidly going out of favour owing to the presence among it of yellow- 
fleshed varieties of poor cooking-quality (Scotia and Russet Reading), 
and of varieties in which the pink coloration sometimes extends into 
the flesh. 

Extensive areas of potatoes are being grown and the produce sold 
under incorrect names, and in a few cases two closely similar varieties 
have merged into one mixture which is sold under the name of either. 
The position has become so unsatisfactory that there is a demand 
from all sides for seed potatoes which are true to name. Certification 
will undoubtedly fill this need, and at the same time record type 
descriptions, and clear up the confusion existing in regard to nomen- 
clature of varieties that are being grown commercially in New Zealand. 

(2) Prevalence oj Disease, 

To the merchant and grower varietal impurities will represent the 
most urgent need for certification. The fact remains, however, that 
in New Zealand, as in other countries, disease is really the more 
important factor and is causing very serious loss to the grower. 
Examination of crops during the past season has revealed conditions 
that are far from satisfactory, more especially in connection with 
those diseases that are not commonly recognized by growers — for 
example, corticium, and vims and wilt diseases. 

In the trials previously referred to, conducted at the Ashburton 
Experimental Farm, a count was made of those plants obviously 
below the general standard — somewhere about 50 per cent, or more. 
It was made regardle.ss of the cause, and revealed 267 per cent, of 
subnormal plants. Exactly how muchness is being experienced by 
growers is difficult to estimate, and inv^estigation along these lines is 
being undertaken. Indications are that the loss must be of consider- 
able importance, yet these* conditions are those not generally recog- 
nized as specific diseases, although the farmer will readily acknowledge 
that his seed has '' mn out,'* and that a change is desirable. 

The Up-to-Date still remains one of our best commercial varieties, 
provided a satisfactorily healthy strain can be procured. Some very 
fine crops of this variety are still grown, but it appears particularly 
liable to infection from wilt, and crops that are even moderately free 
from this disease are comparatively rare. Mr. J. W. Calder, of 
Canterbury Agricultural College, is at present engaged in raising a 
strain free from this disea.se, and during the past season (from four 
long rows in the paddock) has compared the yield from wilt-infected 
shaws with that obtained from plants showing no sign of infection. 
The results supplied by Mr. Calder for the one season and the one 
crop are an indication of the possible loss occasioned. 

Number of plants dug . . . . . . 500. 

Number of healthy plants .. .. .. 88 — 17*6 per cent. 

Number of wilt-infected plants .. .. 412 -== 82*4 per cent 

Actual yield of 88 healthy plants .. i<)o lb — too per cent. 

Actual yield of 88 diseas^ plants . . . . 65 lb. -- 34 per cent. 

Since no means of direct control is applicable to the great majority 
of potato-diseases, avoidance of somng diseased seed would appear 
to be the most practicsd method of improving conditions as the}^ are 

t— Af iearssl. 
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at present. Many of the diseases can be recognized only while the 
crop is growing, by one who is acquainted with the symptoms, and 
an essential part of the certification system is the accurate estimation 
of the proportion of these diseases at regular periods of inspection. 
Avoidance of the disease is effected by certifying clean crops, thus 
stimulating the distribution of healthy strains and indirectly sup- 
pressing the use of unsatisfactory seed. 

Progress may not be rapid, because it must be recognized that 
in some cases infection is transmitted in the field by various agencies 
and from year to year in the soil. The fact remains, however, that 
the use of infected seed is the primary cause of the distribution of these 
diseases. E. J. Fawcett pointed out in this Journal for November 
last that in Canterbury less than 2 per cent, of farmers grow potatoes 
after potatoes, and over 76 per cent, grow them following grass. Under 
these conditions one would be justified in supposing that soil-infection 
is not a very important factor in the distribution of potato-diseases. 

There are growers who regularly and successfully produce pure 
seed, but there is not sufficient of this to meet the demand, nor any 
organized attempt at the elimination of disease beyond the very 
excellent practice of planting cut sets of table potatoes every few years. 

WHY GROWERS AND MERCHANTS SHOULD SUPPORT CERTIFICATION. 

The present position of a farmer desiring a change of seed is far 
from satisfactory. A change is certainly desirable, provided he is 
satisfied that the seed being introduced is definitely better than his 
own, but so frequently does this practice lead to disappointment that 
obviously some system of certification would be of material assistance 
in indicating to the purchaser the best crops from which to obtain his 
seed. There is always an element of risk unless he is actually acquainted 
with a grower of pure .seed and has had an opportunity of inspecting 
the growing crop. 

The purchase of seed on the open market, without any knowledge 
of its origin or of the quality of the crop from which it was produced, 
is a risk which no commercial grower should be forced to take. As 
already indicated, in many instances the presence of disease can be 
detected only by an examination of the growing crop, and recent work 
at the Ashburton Experimental Farm clearly indicates that what appears 
to be an excellent line of seed may be incapable of 5delding more than 
a few sacks of table potatoes to the acre. 

The merchants are also faced with difficulties in the handling of 
seed potatoes. Certification will play no part in the supervision of 
grading standards, but it should most definitely assist merchants in 
determining the suitability of crops for seed purposes. It is unavoidable 
that a large proportion of seed submitted to merchants is the produce 
of crops that have not been inspected’ during growth, and sales are 
arranged according to the appearance and grading. As this amount 
of evidence is not sufficient indication as to the value of a line for 
seed purposes, it follows that purchases are made with little confidence. 
Seedsmen and merchants are the first to acknowledge that if it were 
possible to remove the element of risk and uncertainty in the purchase 
of seed potatoes they would be in a position to pay a higher price to 
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the producer. It may be assumed that certification will assist in this 
direction, and that part of its value will be reflected in the higher prices 
paid to growers for certified seed. 

VARIETIES ELIGIBLE FOR CERTIFICATION. 

Obviously, it would be impossible to certify in regard to all 
varieties grown in New Zealand. As a result of inquiries made from 
merchants throughout the South Island it has been decided to include 
within the .scope of the first year's operations the following varieties : — 

Arran Chief. Aucklander — ^Short Top. Early Regent. 

Dakota. Sutton's Supreme. Early Puritan. 

Bresee's Prolific. British Queen. Robin Adair. 

Gamekeeper. Epicure. King Edward. 

Northern Star. Pink Beauty of Hebron. Magnum Bonum. 

Up-to-Date. Early Rose. Endurance. 

Aucklander — Tall Top. 

THE grower's part. 

Any one intending to plant on his own land or on contract during 
the 1927 28 season i acre or more of a pure line of any of the above- 
listed varieties may make application for certification on a form sup- 
plied for the purpose and available from the Instructor in Agriculture, 
Christchurch. Applications must be forwarded to the Manager of the 
Experimental Farm, Ashburton, and b(‘ accompanied b}' 100 seed-size 
tubers, freight paid. Applications close on 30th September, and, for 
reasons already explained, will l)e restricted during the coming season 
to areas grown in Canterbury. In the event of a crop passing the 
necessary standards the owner will be required to keep and submit 
a record of sal<*s. 

Prices and standards of grading are matters outside the scope of 
certification, but it is necessary for the Department to keep a record 
of tho.se to whom certified seed is sold and the quantity of each sale. 
This means that the responsibility is upon the grower to account for the 
exact number of certification-tags issued to him, and this affords the 
only means by which the Department can trace any particular line in 
the event of misrepresentation and complaints. 

INSPECTION OF CROPS. 

The trial sample submitted by the grower will be planted under 
uniform conditions with all other lines submitted, and thus enable a 
ready comparison to be made between the standard of any one and that 
of the rest of the samples submitted. The first field inspection of the 
farmer’s crop will take place during January, and the second in.spection 
just prior to the shaws maturing. Final tuber-inspection will be made 
after harvest, when the tubers have been graded and an' in sacks. 
These sacks need not be those in which the tubers are to be marketed, 
but it will be impossible to certify seed that is in pit, and it is es.sential 
to the satisfactory working of the system that the number of 
certification-tags issued shall correspond with the number of bags for 
sale. 

STANDARDS. 

Standards will be set during January of each year, after careful 
examination and comparisons have been made of the plots grown from 
the samples submitted by growers. 
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A uniform system of counting will be adopted at each inspection, 
in order to determine the percentage of foreign and diseased plants 
present. Standards will be progressively higher with each inspection. 
A crop containing 5 per cent, of foreign varieties at the time of the 
first field inspection may pass at that stage, but the grower will almost 
certainly be called upon to rogue the crop and materially reduce this 
percentage to enable it to pass the second field inspection. Informa- 
tion along these lines will be given by the Inspectors at the time of 
inspection. 


ISSUE OF CERTIFICATES AND CERTIFICATION-TAGS. 


A certificate will be issued to the grower in regard to each variety 
that passes the necessary standard, together with sufficient certification- 
tags to enable him to attach one tag to each sack of certified tubers 
that he sells from his farm for seed purposes. The tags are in the 
nature of a guarantee by the grower as to the contents of the sack to 
which the tag is attached. Tliey will be printed on each side respec- 
tively as follows : — 

[On the fronts 
New Zealand. 


GOVERNMENT-CERTIFIEI) seed POTATOES. 


X'anety • 

Name of grower * 

Date Regd No 

Inspector 

UJn the bacli.^ 


This tag IS issued for one sack of potatoes of between 180 lb and 200 lb gross 
weight, and is to certify that satisfactory evidence has been given that the contents 
have been grown by the person whose name it bears, and that they have been 
inspected in the field and after harvest by an officer of the Department of 
Agnculture, and have been found sufficiently vigorous and free from serious 
diseases, other pests, and foreign vaneties as to warrant them being clas.sed as 
Government-certified seed potatoes This tag is issued on the express condition 
that the person to whom it is issued and who.se name it bears undertakes to grade 
the potatoes for which it is to be used, so that they shall be practically free from 
earth, rotted or otherwise seriously injured or blemished tubers, free from all 
foreign or off - type tubers, and that the grading shall be in accordance with 
arrangements entered mto between the said person and the purchaser, and on the 
further condition that the said person assumes entire responsibility for the contents 
of any package to which this tag may be attached by him. 


APPLICATIONS FOR CERTIFICATION CONFIDENTIAL. 

A grower may make application for certification with full confi- 
dence that no publicity whatsoever will be given in regard to his crop 
until such time as it has been passed and certified. The fullest 
publicity will then be given in regard to growers' names, varieties, and 
quantity of seed available. A grower, therefore, need have no hesita- 
tion in appl5dng, for he loses nothing by entering and failing, and may 
gain much by entering and passing. 

CONCLUSION. 

There are bound to be many difficulties ahead of certification, and 
it is only by the whole-hearth support of growers and merchants, 
and their free and constructive criticism, that the scheme will be 
carried through to a successful issue. 
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PARASITES OF THE PEAR-MIDGE {Penisia pyn). 

COLLECTION OF MATERIAL IN FRANCE, 1926. 

R. C. Fisher, B.Sc,, Ph.D., Imperial Forestry Institute, Oxford. 

During 1925 a first attempt was made to collect in France parasites 
of the pear-leaf -rolling midge {Penisia Pyri) for shipment to New 
Zealand. A description of the work carried out in tl\e Dominion 
by the Government Entomologist, Mr. David Miller, on receipt of the 
consignments despatched to Wellington, was published in this Journal 
for June, 1926. Of the hymenopterous parasites observed in fVance 
(a species of Platygaster, a species of Inostemma, and possibly two 
species of chalcid) the Platygasier was the most abundant. Mr. 
Miller relates that from the 1925 consignments forty-six female and 
twenty-six male Platygasier adults emerged in New Zealand. Only 
one specimen of a chalcid and no Inostemma adults were obtained in 
New Zealand from this collection of material from Europe. 

A request was made by the New 2 ^ealand Department of Agricul- 
ture for further supplies of parasitized Perrisia material from France 
during the summer of 1926. As was pointed out in the report on the 
1925 collection, work had been undertaken rather late in the season 
to hope to obtain the maximum quantity of parasitized midge-lar\a\ 
Accordingly it was requested that consignments be sent out during 
the whole summer at regular intervals. The matter was placed in thf* 
hands of Dr. G. A. K, Marshall, of the Imperial Bureau of Entomology, 
who asked the writer if he could again undertake the collection work 
in Franco. Owing to his duties with the Forest Products Research 
laboratory the writer was unable to proceed to hVance for a long 
period to undertake the work personally, as in 1925. He proposed 
to visit France for a week in order to find some one to carry out the 
collection of material during the summer and in order to organize 
such a scheme. Leave was obtained for this, and in the beginning 
of July, 1926, the writer proceeded to Paris, to the Station Entomo 
logique. Dr. Paul MarchaJ’s laboratory, from which collections had 
been carried out along with Dr. J. G. Myers in 1925. 

COLLECTION OPERATIONS. 

Arrangements were made with M. Lucien Bru, priparatenr at the 
Paris entomological laboratory^ for larvse of Perrisia pyri to be 
collected and despatched to the High Commissioner for New Zealand 
in London throughout the period from Juh' to October. It was 
extremely fortunate to secure the services of M. Bru, who had seen 
this work carried out the previous year and could bt^ relied upon to 
undertake it with enthusiasm and care. M. Bru spent several days 
in company with the writer, in orchards in the neighbourhood of Paris, 
searching for localities in which the pear-midge was most abundant, 
and becoming thoroughly acquainted with the tjq^e of material he had 
to collect. The majority of the collections were made from the same 
orchards as the 1925 consignments — at Versailles and at Seau- 
Robinson. Two collections, howev’er, were made at Angers, in the 
Anjou district of France, where, in July, a severe Perrisia infestation 
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was noticed by M. Trouvelot, entomologist at the Station Entomologique, 
Paris. M. Trouvelot himself very kindly undertook to anrange for 
collection in this locality for the July consignment. In September 
a further supply of material was collected from Angers by M. Bru. 
Full particulars regarding the localities from which each consignment 
had been gathered were included with the material when shipped to 
New Zealand. 


PACKING AND DESPATCH. 

In all, four consignments were despatched during the summer. 
Larvae of Perrisia pyri were collected in the rolled-up attacked pear- 
leaves. These were kept in an ice-chest in the laboratory at Paris at 
a temperature of from 12® to 14° C. during the months of July and 
August. In this way it was hoped to retard the development in Europe 
of both host and parasite larvae. Each month a consignment was 



PREPARATION OF CONSIGNMENT OF PARASITES AT THE PARIS 
ENTOMOLOGICAL STATION. 

Showing M. Bru at work on peaT'leaves containing larv'ae of 
Perrisia pyri : ice-chest in background. 

prepared for shipment and despatched to London. The procedure 
was as follows : Pear-leaves containing larvae of Perrisia were packed 
among damp sterilized sphagnum moss in small boxes, 4 Jin. by 3J in. 
by 2 Jin. in size. A layer of sphagnum alternated with a layer of 
attacked pear-leaves. The sphagnum moss had been treated to a 
high temperature in an autoclave to ensure the destruction of any 
organisms which might have been present in it. The accompanying 
photo illustrates the preparation of the September consignment by 
M. Bru. The small boxes were then tied up in paiis and sent per 
registered post to the High Commissioner for New Zealand, London, 
to arrive there three days before the date of departure of a vessel for 
Wellin^on. Dates of sailings had been obtained previously from 
the High Commissioner's (Mce in London, and arrangements made 
for cold storage, if necessary, prior to the packages being placed in the 
vegetable-chamber of the boat for shipment to New &aland. Care 
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was taken to ensure that as little time as possible elapsed between the 
departure of the material by post from Paris and its disposal in the 
vessel at the London docks. The size of each consignment varied, 
the greatest quantity being sent in August and September. 

The following table gives a summary of the size of each consign- 
ment, together with the dates of despatch from Paris and London, as 
well as the localities from which each had been collected : — 


Consignments of Perrisia pyn Larvee despatched from France, Summer, 1^26. 


Consim- 
ment No. 

1 

Date of I 
Postage ! 
in Paris. 

Date of Sailing of 
Vessel from London 
and Name. 

Number of ! Total j 
Parcels in Nimb^of, 
Consign- Small 

ment. ^oxcs. | 

1 

I 

July 22 1 

i 

July 28 ; s.s. * 
“ Remuera " 

9 1 

1 

I 

M 

2 

Aug. 21 

Aug. 28 ; s.s. I 
'' Rotorua'' 

8 i 

16 

3 

Sept. 18 

Sept. 22 ; s.s. 

“ Ruahine " 

10 

20 

4 * 

Oct. 15 

Oct. 25 ; s.s. 

6 

12 1 


" Port Mel- 
bourne " 

t 

1 


* Delayed iu post during transit from Pans to London 

. mis'^icd 1 


Locality of Collection. 


Versailles, Angers, and 
Seau-Robinson 

Versailles and S e a u- 
Robinson. 

Versailles, Seau-Robin- 
son, and Angers. 

Versailles and Bordeaux 
(one box). 


which consignment was intended; kept m cold store m London till 25th, when it left by s s 
Melbourne." 


‘ Port 


EMERGENCE RECORDS FROM CONTROLS, OXFORD. 

In addition to the foregoing, each month one control box of para- 
sitized material was sent by M. Bru to the wTiter at the Imperial 
Forestry Institute, University of Oxford. On arrival in Oxford the 
controls were placed in parasite emergence cages, and records were 
kept of emergences from these, a summarj^ of which follows : — 

Consignment i (July, i<)26). 

The material in this control box was collected at Versailles on 7th July. 
Placed that evening in an ice-chest at the laboratory in Pans, it remained there 
until loth July, when it was packed e.xactly as though for shipment to New 
Zealand, but was conveyed by the writer to his laboratory at Oxford on 12th July. 
Active Platygaster adults were observed in the orchards from which this control 
was gathered. The parasites noted in the field in the beginning of July were seen 
darting hither and thither from leaf to leaf on 7Vm.su/-infested trees As has 
been remarked by Dr Myers and by Mr Miller, the parasites showed greatest 
activity in bright sunshine. 

The following emergences were noted from this control ; — 

End of July : A few adult Perrisia. 

iith .\ugust : 8 dead Perrisia in tubes; 3 parasites (Platygaster sp ) — very 
active. 

1 8th August : 7 parasites (Platygaster). 

2 1st August • 8 parasites (Platygaster). 

14th September: No further parasites since 21st August; 9 midges not 
Perrisia. 

20th September : *Midge.s (not Perrisia) alive, 10 , dead, 7. 

25th September : 9 Sctara midges. 

29th September : Swarms of Sciara midges. Midges of this species continued 
to appear until the middle of Octot/er. 

No further Perrisia adults or parasites made their appearance in the emergence- 
tubes ; and no activity noted to date (25th February, 19-27)* 

• Identified by Mr. P H. Grimshaw, of the Royal Scottish Mus-um, Edinburgh, as species of Sctara 
which live in decaying vegetable matter. 
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Consignment 2 (August), 

Controls collected from Versailles on i8th August and placed in emergence- 
boxes at Oxford on 23rd August. 

14th September : Midges present in tubes of Perrisia and Sciara spp. 1 
parasite (chalcid) m tube. 

2 1 St September : Sctara midges, 10 ; Perrisia midges, 2. Mites of unknown 
species noted in tubes, and apparently feeding on dead midges. 

25th September : Perrisia, i ; Sciara midges, swarms ; parasites (Platy- 
gaster), 2. 

4th October : Large numbers of Sciara midges still emerging. Parasites 
{Plaiygaster sp. ?) also in large numbers, but whether from Sciara or from Perrtsta 
impossible to say. 

12th October : Parasites, 3 ; Sciara, 18. 

2ist October : Sciara, 1. 

No further activity to date (25th February, 1927). 

Consignment 3 (September). 

Controls collected at Angers on 1 5th September ; despatched from Paris on 
1 8th September ; reached Oxford and there placed in parasite emergence-boxes 
on 2oth. 

12th October . Perrtsta in tubes, 7. No further activity to date (25th February, 
1927). 

Consignment 4 (October). 

Controls collected at Versailles during the second week of October. One 
box was sent from Bordeaux The Versailles controls were despatched from Paris 
on 16th October, and were placed m parasite cages at Oxford on 20th 

No emergences of any sort were observed from this material to date (25th 
February, 1927). 


CONCLUSIONS. 

In summing up the results of the emergence records of the controls, 
it is interesting to note the large numbers, first, of Sciara midges which 
issued from the material in August and continued to appear throughout 
the summer, gradually falling off towards the end of September and 
the beginning of October. The appearance of these insects was followed 
by the emergence of large numbers of parasites, apparently of a Platy- 
gaster species. At the beginning of this period, however, some few 
adult Perrisia also were found in the emergence-tubes. The question 
at once arises whether these parasites came from the Sciara midge 
larvae oi from larvae of Perrisia, or j».ssibly from both. One is inclined 
to the opinion that they were parasites of the Sciara species, but it has 
not been possible to determine this. The parasites obtained from the 
different control boxes have not yet been named. 

The presence of Sciara among the material is in itself of interest, 
and shows the possibility of large numbers of this insect, together with 
its parasites, being reared in New Zealand from the actual consign- 
ments of Perrisia sent from France. At first it was suspected that 
th^ midges might have come from the sphagnum moss used in the 
packing of the pear-leaves. It was ascertained, however , that according 
to instructions all the sphagnum moss used had been sterilized at a 
high temperature (120° C.) in an autoclave before packing. In this 
way all life present in the moss must have been destroyed. It appears, 
therefore, that the Sciara midges must have come from the pear-leaves 
themselves. On arrival in Oxford these were kept free from all source 
of contamination, and one could thus be certain that everything 
emerging from the parasite-boxes oi%<nated from the peai-leaves and 
had been present in them when collected in the urcharm in France. 
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It is not surprising that these scavenger midges {Sciara) should be 
found in such material. Very frequently a pear-leaf containing Perrisia 
larvae and severely attacked by them is quite black and decayed, and, 
possibly, would afford suitable breeding-ground for such an insect as 
a .<ipecies of Sciara, which feeds on decaying v^etable matter. 

One hoped that the best results would be obtained in New Zealand 
from the consignments sent out in August and September. The 
October consignment, sent out several weeks earlier than the corre- 
sponding despatch in 1925, was small ; material was difficult to find, 
since the majority of the pear-leaves had fallen to the ground, carrying 
the wintering midge-larvae with them. There was always the possibility, 
however, that these larvae might contain just as many parasites as 
those of other consignments, and it was because of this that the 
collection in France was extended to include October. 

No work was carried out during the summer in France on the biology 
of the parasites, nor a study made of the part they played in the control 
of the pear-leaf-rolling midge in Europe. All that was undertaken 
was a collection of larva? in districts in which it was known from the 
work in 1925 that parasites were to be found. 

It is with great interest that one follows the work of acclimatization, 
rearing, and breeding of the parasites obtained from these consignments, 
in New Zealand, by Mr. Miller. Such work must necessarilj’ be con- 
ducted first of all on quite an experimental scale, in strictly enclosed 
in.sectaries in pear-midge-infested localities. One can never forecast 
the results of an attempt at biological control of any injurious insect, 
but one hopes that Mr. Miller’s work will achieve' every success, and that 
in time, when a complete knowledge has been obtained of the life-cycle 
of the parasites, and when h>q)erparasites, if any, have been eliminated, 
the introduced parasites will become so acclimatized and of such 
value that the ravages of Perrisia pyri in New’ Zealand may eventually 
be greatly reduced and this insect no longer be regarded as a serious 
pest. 

• APPRFXIATION. 

In conclusion, the wTiter wishes to thank Di. Paul Marchal for so 
kindly granting, once again, facilities m his laborator}' for work during 
the brief visit to Paris in July. Thanks are due to M. Trouvelot for 
his help and for arranging the collection of the July consignment, and 
to Di*. Feytaud for procuring material from IJordeaux in October. 
M, Pinelle very willingly granted permission again for collection to be 
carried out in the extensive orchards of the Ecole d'Horticulturc at 
Versailles. Finally, special thanks are due to M. Bru for the efficient 
and careful manner with which he carried out the work during the 
whole season. 

Note, — A report by Mr. Miller on the consisjnments of material described b\ 
Dr. P'isher, as received and dealt with in New Zealand, will be published m next 
month's Journal. — Ed. 


BooUand-mouih Disease tn England. —Cabling last month, the High ( onimis- 
sioner, London, advised an outbreak of foot-and-mouth at Tamworth, m Staftord- 
shii’e. This was the first case since April last, and all movement restrictions had 
been withdrawn by the Ministry of Agriculture in May. A further cable from 
the High Commissioner, dated 4th August, advised four more outbreaks at Tam- 
worth and three in Kent. 
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MANURING OF ORCHARD TREES. 

EXPERIMENT WITH APPLES IN BLENHEIM DISTRICT. 

M, Davey, Orchard Instructor, Blenheim. 

Some two years ago the Marlborough Fruitgrowers* Association, 
having arrived at the conviction that the time had come when it was 
impossible to produce profitable and maximum crops of apples without 
the aid of fertilizers, requested the Horticulture Division of the 
Department of Agriculture to conduct a local manurial experiment 
on behalf of the growers. The aim of the experiment was to deter- 
mine the quantities and more particularly the proportions of nitro- 
genous, phosphatic, and potassic manures most suitable for the 
district, by which improvements such as renovation of debilitated 
trees and increased yields could be obtained. 

The use of two orchards was secured, those chosen being the 
properties of Messrs. T. H. Torode and A. MacDonald, situated at 
Fairhall. These orchards were selected as being typical of the 
majority of those planted in the district — consisting of comparative!}'' 
small trees in heavy bearing and declining in vigour, planted on 
light land with gravelly subsoil, and alternately carrying heavy and 
light crops. The trees experimented with were twelve* years old and 
from 8 ft. to 10 ft. high. 

The writer, acting in conjunction with Mr. Torode, carried out the 
experiment and noted results. The trees selected for the experiment 
were leading export varieties, as shown in the tabulated results. The 
varieties, which extended across the two orchards, were treated in blocks 
of fifteen, three trees wide and five trees deep in the rows. Owing 
to necessity there was one exception to the number of trees in the 
groups, only twelve trees of Rome Beauty being incorporated in the 
blocks of this variety. 

In No. I experiment 5 lb. of manure per tree was used, and in 
No. 2 experiment 10 lb. per tree. Between these plots three rows 
of trees, five trees deep in the rows, received no manure, the centre 
row only being regarded as a check row for noting obvious results, 
while the yield was taken from all three rows. A special trial was 
made with two individual trees for purposes set out in Experiment 
No. 3. Details of the experiments and results are set out in the 
accompanying tables. 

Application of the manures was made on 17th September, 1925, 
with the exception of the nitrate of soda, which was applied at the 
pink stage of blossom-development on 12th October. The general 
manures were surface-sown prior to ploughing, which was carried out 
one month later. Unfortunately, the growing season following the 
application of the manures was excessively dry, the rainfall for the 
six succeeding months being as follows : October, 2*63 in. ; November, 
0*57 in. ; December, 074 in. ; January, 173 in. ; February, 2*63 in. ; 
March, 3*32 in. — making a total of only 11*62 in. of rain over the whole 
of the period from which results could be expected. Owing to this 
adverse condition prevailing it was decided to allow the experiment 



Experiment No i 5 lb. Manure to each Tree, 
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Experiment No. 3 (Special). 


Variety treated 
and Number 
of Trees. 


! 

Manure used, j 


Purple of 
Experiment. 


Results, 1926 


Results, 1927. 


Rome Beauty (1) 


5 lb. nitrate 
soda 


Delicious (i) 


5 lb sulphate 
potash 


I 


To stimulate <?rowth 
in very debilitated 
and stagnant tree 


To prevent or reduce 
heavy drop of fruit 
generally ex pen* 
enced in this 
variety, by increas- 
ing resistance to 
effects of spray, or 
hardening of plant- 
tissues ; and to 
increase colour 


Negati\e. Attributed 
to insufficient rain- 
fall 


Negative Tree show- 
ing symptoms of 
potash poisoning ; 
recovered normal 
condition or ap- 
pearance m late 
putumii 


Foliage renewed to 
dense condition ; 
general extension of 
^1 growing termi- 
nals, also maximum 
development o f 
fruit-buds for 1928 
season. 

Negative.^ Depletion 
of crop by late 
frosts on a par with 
other tree* of this 
variety. No bene 
fit could be attri- 
buted to manuring. 


to remain and to look for more pronounced results at the end of the 
second season (1926-27). Where remarks are made in tabulated 
form the results have Ix^en regarded as outstanding and conclusive. 


SUMMARY. 

(1) Where manures have been applied the total increases in yield 
show that manuring in almost every proportion would assure a 
profitable increase over expenditure compared with no manure. 

(2) Nitrate of soda, used at 5 lb. to the individual tree, afforded 
the only instance in which both the results looked for were attained 
— 'namely, renewal of }’oung growing terminals combined with increase 
in crop, thus making its continued use appear the most desirable 
application. 

(3) Fruiting-wood and bud-development were considerably increased 
in every instance, probabty due to prolonged n^tention of foliage in the 
autumn. 

(4) A successive heavy crop was secured in the Sturmer trees with 
both formulas used, a feature which had not been pre\dously 
attained in the history of the orchard. 

(5) The increa.sed quantities of fertilizers used in Experiment No. 2 
do not seem justified by results. 

(6) The results suggest that greater contrasts in quantities and 
proportions of manures would show more pronounced and more 
valuable results in future ex})eriments which may be undertaken by 
growers for a similar purpose. 


The thanks of the Department are due to Mr. T. H. Torode for 
his close co-operation and trouble taken in recording the weight of 
crops harvested from the trees under test. The manures for the 
experiment were generously donated by Messrs. Wright, Stephenson, 
and Co., Ltd., on their being approached by the fruitgrowers. 
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WINTON EXPERIMENTAL AND DEMONSTRA-^ 

TION FARM. 

NOTES ON OPERATIONS, SEASON 1926^27. 

R. M. McGillivray, F.L.S., Instructor in Agriculture, Invercargill. 

DuRiNCf the year under review the Winton Experimental Area was 
vested in the Winton Agricultural and Pastoral Association, and the 
management taken over by a committee, of which the writer is ex officio 
chairman. The name of the establishment was at the same time 
altered as shown in the title above. 

The farm has had a very successful year, and it is pleasing to be able 
to record a most satisfactory attendance of farmers throughout the 
period. As usual, the pasture blocks and their treatment were the 
principal pivot of attraction. The manurial trials of swedes, chou 
moellier, &c., attracted the attention of many, as also did the growing 
of smother-crops for checking Californian thistle. 

During the period a dwellinghouse for the Overseer was erected, 
and the farm buildings were shifted to a more convenient site. The 
plans for a cow-byre are now in hand, and it is proposed to establish a 
dairy herd in the coming spring and to go fully into the dairying position, 
including the possibilities of stall-feeding during the winter and early 
spring. Such an investigation would Ix^ of great importance, and its 
outcome should have an important bearing on future dairying practice 
in Southland. 


PASTURE INVESTIGATIONS. 

Block I, sown in October, 1925, is a pasture in which meadow-fescue 
took the place of ptirennial rye-grass. There are three separate sub- 
divisions, in which the fescue was included in the mixture at the rate 
of ‘ 81 b., 16 lb., and 241b. per acre respiictively. This pasture has 
proved a great success. The mixture in which the fescue was included 
at the rate of 16 lb. per acre appears to be better than the sowings of 
8 lb. and 24 lb. Cocksfoot sown at the rate of 8 lb. per acre has esta- 
blished extremely well. Top-dressing was carried out in alternate strips 
of high-grade super and Seychelles guano, at the rate of 3 cwt. per acre. 
The super plots were slightly earlier in growth, but by the middle of 
November all plots were even, and the clover-plants were making a 
strong growth imder both treatments. In the late autumn the 
Seychelles plots were to some extent closer eaten than were tho.se where 
super had been applied. 

In Block 2, laid down at the same time as Block i, meadow-fescue 
was not included, its place in the mixture being taken by perennial 
rye-grass sown in three subdivisions at the rate of 8 lb., 16 lb., and 
24 lb. per acre. At the present time the 24 lb. subdivision is slightly 
better than the other two. Cocksfoot was included in the mixture at 
the rate of 81 b. per acre, but its establishment when in competition 
with perennial rye-grass has been slow. The depressing effect of rye- 
grass on cocksfoot-establishment under certain conditions is well known, 
and this is a striking demonstration of the fact. This pasture is quite 
a good one, with rye-grass easily dominant even where only 81 b. per 
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acre of it was sown. The top-dressing was the same as that recorded 
for Block I, and results were also similar. 

Block 3 : A special report on this area was published in the Journal 
for March last under the title of Liming and Top-dressing of Pasture 
at Winton Experimental Farm : Results for 1926.” 

Block 4 was laid down in 1920, and has been top-dressed with basic 
slag since 1924. The pasture is in extremely good heart, and is becom- 
ing widely known owing to its ilourishing condition and high carrjdng- 
capacity. It is a pasture that has successfully carried stud hoggets 
through the past three winters without th^‘ aid of turnips or other feed. 
All pasture-plants sown in 1920 are still to be found, with the exception 
of Lotus major, which seems to have be^er crowded out. 

Block 6 is a perennial rye-grass and white clover pasture sown in 
1920. It was top-dressed in 1924 with Nauru rock phosphate, but 
without apparent results. In the autumn of 1926 it was noticed that 
the turf was opening up and failing badly. One half was therefore 
top-dressed with high-grade super and the other half with basic slag. 
The improvement in condition shown in the spring of 1926 was very 
remarkable. In the case of both fertilizers the pasture constituents 
made a fresh growth and clover appeared in abundance. Two acres of 
this block also received 30 par cent, potash salts, at i cwt. per acre, 
across both the super and slag plots. An earlier growth of clover was 
apparent in the spring, also a mon* prolific clover-growth in the late 
autumn, but no markt^d preference for the potash area was shown by 
the sheep. 

Part of the old brown -top pastun^ on Block 15 was top-dressed with 
carbonate of lime, i ton, and superphosphate, 3 cwt., jxt acre in June, 
1925, in order to obtain information as to results possible on such a 
sward, which, so far as could be seen, consisted only of brown -top and 
catscar. Very little difference was seen until about October, 1926, 
when white clover began to show" up all over the tof)-dressed portion. 
It W"as also noticed that the stock grazed the top-dressed portion closely, 
and right up till May it pro\ided good pasturage that w^as kept well 
eaten down. 

Two other pt?rmanent -pasture blocks wen- laid down in October 
last, and are doing well. In one block an unlimed strip of land runs 
right acro.ss the field, and this affords a striking demonstration of the 
value of lime in Southland. On each side the pasture is strong and 
healthy, while on the unlimed strip it is weak, and w"eedj5 such as sorrel 
and spurrey are present in abundance. 

At the Winton Farm top-dressing, harrow^ing, and mowing an- 
regarded as vital operations in pasture management. The harrowing 
of pasture blocks is imdertaken whenever necessary. Chain harrows 
are used for distributing the animal-droppings, but these are not drastic 
enough when it comes to work such as the renovation of old turf. No 
operation, however, is of more importance than mowing, and much of 
the success of the farm pastures can he attributed to the fact that rank 
growth is prevented. 

SMOTHER-CROPPING FOR CALIFORNLAN THISTLE. 

A field in which Califoniian thistles had a \"ery strong hold was 
taken in hand in the autunm of 1926 and ploughed and sown, ont‘ part 
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in oats and winter vetches and the other in oats and Ldihyrus tingUanus, 
for the purpose of acting as a smother-crop. The crop was sown in March, 
and came away so well that it had to be eaten off with sheep in May, 
and again in August and September. It was then allowed to stand for 
a seed crop. The winter vetches made a very heavy growth, but not to 
be compared in weight to that of the Lathyrus, which brought about a 
complete smother of the thistle. Very few thistles appeared, even in 
the portion sown in vetches. . On examination it was found that the 
underground stems had a shrunken appearance and were less than 
one-third of their normal size. 

I 



FIG. I. FIELD BADLY INFESTED WITH CALIFORNIAN THISTLE PRIOR TO GROWING 

OF SMOTHER-CROPS. 


The field has again been sown in oats and vetches in an endeavour 
to completely clear the area of thistle during the coming season. Another 
area of 5 acres has been sown in Lathyrus Hngitanus, so that a supply of 
seed of this vigorous-growing legume may be obtained for future opera- 
tions, 

CHOU MOELLIER, THOUSAND HEADED KALE, AND CRIMSON KING 

SWEDES. 

An area of 10 acres (Block 13) was devoted to manurial tests of 
chou moellier, thousand-headed kale,* and Crimson King swedes. An 
additional acre was also sown in swedes, the seed for half of which was 
treated by M. J. C. Neill, Field Mycologist, in connection* with the 
control of dry-rot. The bulbs were examined on the last day of April. 
Considerable infection was found in the untreated-seed area, but only 
one bulb was found infected on the plot sown with treated seed. 
Moreover, this infected one was found in the drill next the untreated 
seed and in close proximity to a patch of dry-rotted bulbs. 





AUG. 20 , 1927. NZ. JOURNAL OF AGRICULTURE. II9 

The manurial trial, which proved of special interest to many 
visitors, was laid out as follows, all amounts being at per-acre rate : 

(1) Super, 2 cwt. ; (2) super, 2 cwt., and blood, i cwt. ; (3) super, 
2 cwt., and 30-per-cent, potash, i cwt. ; (4) super, 2 cwt., 30-per-cent, 
potash, I cwt., and blood, i cwt. 

Results from the different treatments were as follows, the figures 
given representing yield per acre : Chou moellier — (1) 20*0 tons, 

(2) 19*3 tons, (3) 207 tons, (4) 22*0 tons ; thou.sand-headed kale— 
(i) 14-6 tons, (2) 12*5 tons, (3) 16*3 tons, (4) 12*2 tons ; swedes — 
(i) 31-5 tons, (2) 33*2 tons, (3) 35-6 tons, (4) 31-8 tons. 



FIG, 2 SHEEP ON SWKDF. TRIA7- CROP. 


SWEDK MANCRIAI. TRIAL. 

A 5-acre manurial trial of swedes proved of considerable interest. 
The fertilizers were tested at the rate of 2 cwt. and 2 \ cwt. per acre. 
In the case of the mixtures, half-and-half of each fertilizer was used. 
Results an* shown in the following table : — 


Ft rtilizer. 


Superphosphate 

Super and Walpole Islam! phosphate 
Super and basic slag . . 

^uper 

^*Super and Seychelles phosphate 
Super and Ephos phosphate . . 
Super 

Super and Nauru phosphate . . 


Vifld i>fT Acre 



— 

Inert a^e in 
^leld 

Fertilizer. 

2* Cwt. 

Fertilizer, 

2 Cwt 

per Acre, 

Ions. 

Tons. 

Tons. 

3.‘)’23 1 

27-27 

, 7*96 

33 - 2 h 

3^-15 

2 -II 

42-68 1 

36-43 

1 6*25 

39 50 ! 

27-73 

j 1 1 77 

4^-95 i 

32*43 

Q -52 

42 - 7 () 

40-31 

; 2-45 

39-15 

! 24-88 

14-27 

38 - 4 q 

33-60 

4*89 


Mr. T, Pattinson, Manager of the farm, carried out his work in a 
most efficient manner, and much of the year's success is due to his 
care and close attentioA to details. 


a~-Ag. Joumtl. 






N.Z. JOURNAL OF AGRICULTURE. 


AUG. 20, 1927. 


lao 


PACKING OF PEARS FOR EXPORT. 

J. A. Campbell, Director of the Horticulture Division, Wellington. 

Although up to the present pears have not been exported from New 
Zealand in quantities comparable with apples, even relatively to the 
amount produced, sufl&cient has been done in this respect to demon- 
strate two important facts. The first is that under normal conditions 
pears — ^particularly the better-class varieties arriving on the English 
market in a sound condition — can be practically relied upon to return 
to the shipper a very satisfactory profit. The second is that, generally 
speaking, we shall have to exercise very much greater care tefore we 
can hope to land the major portion of our shipments not in indifferent 
to passable order, but in that really good condition in which they are 
required by the market and which the excellence of our fruit fully 
warrants. 

During the past eight years pears have been exported from New 
Zealand in the following quantities : — 



Crates 


Crates. 

1920 

.. 1,009 

1924 

•• 1.432 

1921 

.. 3,112 

1925 

•• 3.516 

1922 

.. 8,148 

1926 

•• 9.449 

1923 

313 

1927 

.. 22,075 


The past season's shipments were the largest that have yet gone 
forward, and although the class of fruit shipped was of high quality, 
embracing the leading varieties, and secured to shippers really good 
average returns, we by no means escaped criticism from the London 
end. Some of this criticism was extremely caustic, and rightly so, 
if alleged shortcomings really existed, such as extremely loose packing, 
entire absence of wood-wool, stem - punctures, rot, &c. . Unflattering 
comparisons were made between our methods of handling pears and 
those employed by South African growers, or in comparison with our 
own handling of apples. Why at this stage we should be so much at 
fault is difficult to understand. 

The success achieved by South Africa has been fully appreciated. 
That country is much nearer to the British market than is New 
Zealand ; nevertheless, growers there find it expedient in their own 
interests to exercise the greatest care possible in the handling and 
packing of their pears — a care far greater than is observed in this 
country in relation to a service intoitely more trying to the fruit. 
As much information as possible relative to the methods employed in 
South Africa has been secured and made available to New Zealand 
pear-growers. Even used South African pear-trays have been secured 
from England, and trays fashioned on the same plan made available 
for use here. Therefore, as far as the package is concerned, we are as 
well situated as South Africa. The trouble, however, lies in the fact 
that we are not putting the pack^e and the wood-wool packing used 
in connection with it to the same intelligent use as the South Africans, 
nor are we handling our fruit as carefully. 

Each pear-grower should secure a supply of timber that will 
enable him to construct trays 2^ in., af in., or 3 in. deep, or to arrange 
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for all trays to be 2 J in. deep, and at the same time have a supply of 
cleats similar to those used on the lids of apple-cases. By placing one 
or more of such cleats under either end of the lid the tray can be made 
to accommodate fruit of different sizes. 

WTiether timber for the construction of trays of different depths is 
ordered, or whether cleats are to be used for increasing the depth of 
trays, is a matter for the individual grower to decide ; but it is 
essential that the tray should accommodate the pear with something 
over iin. to spare, so as to allow for an adequate cushion of wood- 
wool. In the latter connection, again, our methods are faulty as 
compared with those of our friends of South Africa. We certainly 
use wood-wool — at least, we are supposed to do so. Nevertheless, 
reports to hand from London regarding the pears forwarded by the 
Ionic '' in the past season state that, in some instances at least, the 
pears were resting on the bare board, not a vestige of packing-material 
being present. Notwithstanding this charge, wood*^Wool is generally 
used, but more often than not in such quantities as to be practically 
useless for the purpose intended — namely, to tighten the pack and 
provide an adequate protective cushion for the fruit. South African 
growers are evidently more lavish in the use of this material, going to 
the extent of providing practically a padded pocket for each pear — and 
why should they not ? It is surely a short-sighted policy on the part 
cf a grower who has gone to the trouble and expense of preparing a 
comparatively costly package, and has placed in that package fruit of 
first-class quality, which, if in good condition when offered for sale, is 
likely to realize a handsome price, to jeopardize the whole position in 
endeavouring to economize in such an inexpensive material as wood- 
wool. 

There is also the question of handling. The examination of }>ear 
consignments at Wellington before shipment, supported b}^ reports 
from London, indicates that the item of sttm-punctures plays a \'ery 
important part in the condition of th(‘ fruit. It is essential that 
growers should realize this, and do everything possible by way of 
careful handling to guard against the trouble in future. 

Pears are put up in what may bt* termed fancy packages, each tray 
being complete in itself and containing one layer of fruit only. The 
buyer, in view of the get-up, small quantity of fruit, and price, is 
justified in expecting something specially good, and it is easy to 
understand his dissatisfaction when he finds that several rotten pears 
form part of the limited number the tray originally contained. On 
the other hand, if this were e\ident bi^fore the purchase was made, 
the reduction in price would no doubt represimt a fairly heavy penalty 
on the grower for his carelessness. 

POINTS SUMMARIZED. 

Summarized, the points to be observed in connection with the 
export of pears are as follows : — 

(1) Select only good-quality pears of the popular xarieties that 
will carry well. 

(2) Pick and handle the fruit carefully, rememlxTing that a high- 
priced article is being dealt with. 

(3) Provide trays that will comfortably accommodate the fruit of 
different sizes, allowing room for an adequate amount of wood-wool 
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packing. Do not attempt to pack large pears in shallow trays, or try 
to make small pears fit a deep tray by packing them on their ends. 
Packs of the latter kind invariably loosen up and rattle. 

(4) Size the fruit carefully, packing only pears of the same size in 
each tray forming the package. 

(5) Pack all pears on their sides, avoiding overlapping as much as 
possible. Fill all vacant spaces with wood-wool, place a good layer 
over the fruit, and press down firmly to consolidate it before Udding. 

Full particulars regarding the construction of trays, building up 
of packages, wiring, labelling, and marking were given in the 1927 
season’s export regulations published in the Journal for January last. 


WAX COATING OF EXPORT CHEESE. 

SOME FURTHER INFORMATION. 

W. E. Gwillim, Assistant Director of the Dairy Division, Wellington 

Several prominent dairy companies in the past season have adopted 
the method of coating their export cheese with paraffin-wax. The 
object apparently was to serve the double purpose of meeting the 
requirements of those buyers who prefer wax-coated cheese, and to 
save a certain amount of the loss in weight from shrinkage that occurs 
with cheese in general. Specially designed plant has been installed 
at the factories, which enables the waxing to be applied expeditiously 
and with verj' little extra labour. The enterprise is commendable, 
and has aroused considerable interest among cheesemakers. 

It may be recalled that the subject of wax-coating cheese was 
discussed in the Journal for January, 1925. The merits and 
limitations of the method were pointed out, and the results given of 
some experiments carried out by the Dairj' Division. These may bi' 
summarized as follows : (i) Only a section of the trade favoured 

wax coating ; (2) wax - coated cheese matured better than unwaxed ; 
(3) the appearance of the cheese was more plea.sing in so far as there 
was less mould-growth ; and (4) the saving in weight effected by 
wax coating was about i per cent, between here and arrival of the 
cheese in Britain. It has since been observed that wax coating 
affords cheese extra protection against dampness due to condensation 
of moisture in the air circulated in the cool chambers of ships during 
the voyage to the overseas market. 

According to reports received from our officers in Britain regarding 
the shipments of wax-coated cheese received this season, the cheese 
arrived in good condition and occasioned no adverse comments from 
the selling-agents. The wax haul been well applied, except that in 
a few of the earlier shipments the coating was a little thicker than 
desirable. Buyers generally displayed no special interest in regard 
to the coating, the large majority appearing indifferent as to whether 
the chejBse were waxed or not, and it is thought that much was sold 
without the buyers noticing the wax coating. 

Inquiry of merchants handling the cheese as to the advantages 
likely to accrue to the producer by general adoption of the method 
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elicited information to the effect that the absence of wax coating was 
not a selling-point against New Zealand cheese — in fact, a large 
number of the trade prefer New Zealand cheese in its usual unwaxed 
condition; also, that there is some prejudice against wax -coated 
cheese. It was considered that the only gain which could be safely 
counted upon would be the saving effected in shrinkage during the 
transit of the cheese from New Zealand. This view was based on 
experience in the storage of Canadian cheese, which had demonstrated 
that the wax-coated article lost less in weight than the unwaxed. 
Each season it is usual to hold a certain quantity of Canadian cheese 
for several months for maturing purposes. The cheese selected is 
of good-keeping quality, and is waxed in Canada to the order of the 
buyer. The consensus of opinion was that as New Zealand cheese 
is usually sold promptly after arrival the necessity for wax coating, 
from the seller's point of view, does not arise. 

It may be concluded from what our officers have reported that 
the general adoption of wax coating would be Inadvisable, but in 
cases where the selling-agent or buyer desires wax-coated cheese for 
his trade the method is worth undertaking. In any case, wax should 
not be applied to other than well-made, good-bodied cheese. 


PRODUCTION PER CAPITA IN THE DAIRY INDUSTRY. 

** Mkmuers of the conference may be interested in an indication of the 
production, on a per capita basis, of those persons engaged on farms principally 
devoted to dairying,’* remarked Mr. W. M. Singleton at the recent annual 
conference of the National Dairy Association. " ('on verting the whole of our 
dairy -products to the basis of butterfat equivalent, the figures show that the 


production of butterfat per person so 

employed was 

as follows — 



I 

Percentage In 

■ { 

1 

! 

Percentage In- 

Yffir 

Butterfat. 

»:rease over 

: Near 

; Butterfat 

crease O'er 


lb. 

1930-21. 

j 

1 

; lb. 

1 1920-21. 

1920-21 

2.513 


; 1923-24 . 

• 1 -'.S53 

J 3*50 

1921-22 

2.789 

10-96 

1 1924-25 • 

• ! . 1.997 

19-24 

1922-23 

2 , 7<)I 

1 9-84 

1925-20 . 

3.2.28 

2212 


“ These figures suggest that there is no general disposiiioii among the 
people engaged in the production of milk and cream to follow the ’ ca’ canny ’ 
or * go-slow ’ policy. The increase per capita has doubtless been favourably 
influenced by the extension of milking by machinery. It has also been 
similarly influenced by the improvement in yield of the average dair> cow. 

” The following figures, relating to the manufacturing phase, show an 
increasing output per employee in dairy factories : — 


Per Capita Out*' 

' Percentage in- 

i 

Per Capita Out-! 

I Percentage In- 

Year. 

put of 

crease over 

Year. 

put of 

crease over 


Butterfat. ^ 

1920-21. 


Butterfat. 

1920-21. 


lb. 


1 

lb. 

1 

1920-21 

45.736 

. . 

1923-24 .. 

56,044 

22-5 

J921-22 

51.466 

12*5 

i 1924-25 . . 

58 094 

27*0 

19^2-23 

56,831 

24*2 

I 1925-26 . . 

93.9‘lt 

39*9 
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SEASONAL NOTE& 


THE FARM. 

FEKDING OF LIVE-STOCK. 

September is frequently a particularly dijficult month for the grass- 
farmer. If the weather is cold the spring growth of grass may be 
greatly delayed, and early-calved cows and newly-lambed ewes may 
do badly for want of proper feed. The provision of supplementary 
feed and the management of grassland, so that normally sufficient 
feed is available for the early spring, is an extremely important factor 
in successful grass-farming. The methods for attaining this end will 
naturally vary considerably in different localities and with the system 
of farm-management adopted. 

In North Island dairying districts the modem tendency in grass- 
farming is in the direction of close subdivision, heavy top-dressing, 
and the provision of supplementary feed for periods of grass shortage 
by means of hay and ensilage saved from the surplus summer pro- 
duction of grass. Cows in milk require feed rich in protein — i.e., 
having generally a narrow nutritive ratio — such as jmmg pasture-grass. 
In order to provide sufficient protein-rich feed for the early spring it 
is usually necessary to save a considerable amount of the winter growth 
of grass, by almost completely maintaining the cows during their dr>^ 
period on hay, ensilage, and roots. Grass can be most successfully 
saved for the spring when the pastures are top-dressed in the early 
winter and consist very largely of perennial rj^e-grass. 

However, it frequently happens that when the grass-growth is latt* 
any grass that has been saved during the winter is finished bt^fore iht* 
spring growth starts, and consequently production falls in Septonilx r. 
To provide against this it is always wise to keep the best Jiay available 
for spring feeding. Lucerne or clover hay is admirable for milk* 
production ; but even where these are not available the best pastur<‘ 
hay containing the most clover should be kept for the spring. When 
grass is scarce, and hea^y pasture hay, ensilage, and root feeding is 
being given to milking-cows in September, it might possibly bt‘ 
profitable, in certain cases, to feed protein-rich concentrates to the 
cows until grass-growth starts properly. 

For the mixed farmer raising fat lambs two courses are oixm to 
provide for feed shortages in the early spring — the provision of grass 
supplementary crops and the regulation of stocking. On &»uth 
Island mixed arable farms fodder crops figure largtdy in the cropping 
system, and in normal j^ears the breeding-flock is carried through the 
winter on turnips and green cereals until the spring growth of grass 
commence.s. Although, owing to 4he low winter temperatures, there 
is little winter grass-growth from permanent pasture that can be 
made available for early spring graring, the careful spelling of all new 
short-rotation and temporary pastures usually conserves sufficient feed 
in years when the ordinarj’ grass-growth is delayed. 

On North and South Island permanent-grass ftirms where fat-lajipb 
raising is an important industry the secret of success lies generally 
in understocking during the winter with breeding-ewes, and in the 
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later regulation of stocking with dry cattle 01 sheep, depending: on 
the grass-growth. On many North Island fat-lamb-raising grass- 
farms the rearing of dairj^ heifers is becoming an important industry, 
and this class of cattle allows of better stock manipulation than the 
buying-in of drj^ sheep or cattle for short periods. Bought in as 
calves, wintered, mated with a dairy bull, and sold later the following 
winter as in-calf heifers, they can be profitably used to keep the 

P astures short for the ewes and lambs, and also repay the feeding of 
ay in the winter. In this way some of the surplus summer grass 
can be profitably used for winter feeding, and this allows more grass 
to be available for the breeding-ewes in the winter and early spring. 

CROP-PRODUCTION. 

Land for root and forage crops will normally be* ploughed in 
September, after the sowing of spring cereals is finished. In the 
drier districts, when such crops follow a cereal, winter ploughing is pre- 
ferable so as to allow easy penetration of the winter rains. Ploughing 
in September will usually be the case when grassland is broken up, 01 
where roots follow a green-feed cereal crop sown on a stubble. In 
the case of grassland the skim-coulter could be more often used in 
ploughing than it is at present. Its use allows of the formation of a 
firm soed-bed, and if wet weather follows ploughing, preventing 
working of the land, there is little or no grass-growth between the 
furrow slices. Such grass-growth is particularly noticeable in many 
parts of the North Island, and is often extremely troublesome when 
the ground is being worked down. 

Land for pedatoes that has b(*en skimmed in the autumn should 
be cross - ploughed in readiness for working up and planting in 
October. 

As the autunm-sown cereals are fed off they should be harn>wed, 
so as to aerate the surface and scatter th^ clod«: wdneh have been 
broken up by the winter frosts 

Except in the far South, all spnng cereals and cereal and legume 
mixtures for hay should be got in by the end of August. If heavy 
rains are likely in September it is often worth while to delay the 
sowing of barley till the end of that month or early October in order 
to avoid the danger of having the crop drowned out. 

Cereals sown in the spring require a heavier seeding than when 
sown in the autumn, because, when autumn-sown, tillering takes place 
to a greater extent than is the case v/ith spring crops. Also with 

cereals for threshing, a light seeding in the spring will give rise to a 

number of late tillers, and con.sequently a high proportion of shrivelled 
grain. The average seeding for spring cereals will be about 2! bushels 

to the acre, but the amount will vary from 2 to 3 bushels, depending 

on the cereal and the local conditions. Oats and tan s are often used 
as a hay crop in arable-farming districts, and can bt» depended on to 
give a heavy jdeld of very nutritious ha\*. The average ‘ieeding is 
about 2 bushels of Algerian oats and i bushel of tares. 

PASTURE-MANAGFMENl . 

All dairying pastures will benefit from thorough chain luid tripod 
harrowing during ^ptember. Especially is this the case with pas- 
tures on which winter supplementary feeding has been carried out. 
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The organic matter of the spread droppings has a wonderfully 
stimulating effect on both clovers and grasses, and frequent chain- 
harrowing is essential for the maintenance of a good even turf. In 
harrowing old pastures it is not sufficient to spread the droppings 
only ; the tripods should be heavy enough to slightly tear the surface 
and allow the aeration of the surface layer of the soil. 

All spring top-dressing should be finished by the end of September. 
Superphosphate is the most suitable fertilizer to apply at this period 
of the year. Although top-dressing is now quite general in the North 
Island, there is no doubt that increased production could be obtained 
on many farms by a more extensive use of phosphatic fertilizers. It is 
very difficult to estimate the actual increase in production brought 
about by top-dressing, because other factors, such as closer subdhdsion 
and better live-stock, have practically always been closely associated 
with any progressive movement in agriculture in any given district. 
Top-dressing, however, was one of the chief means by which much 
of the Waikato land was raised in fertility, and it is interesting to 
consider the following figures relating to the agriculture of Waikato 
County covering a period of twenty years. In 1905 top-dressing was 
just Ix'g^nning to be a recognized practice, while in 1925 the practice 
was general. 


Horses 


1905. 

.. (Number) 4,000 

192 *>. 

5.750 

Dairy cows 


8,750 

42 , 300 

Other cattle 


.. ,, 17,000 

3-2.750 

Sheep 


28,000 

43.750 

Cereals 


. . (Acres) 3 , 300 

1 , 100 

Fodder crops 


8,300 

8,000 

Sown grass 


107,250 

173.250 


In 1905 the carrying-capacity of the grassland was slightly over 
the equivalent of sheep per acre, and in 1925 it was equivalent to 
3 sheep per acre. As will be seen, this increase in stocking was not 
accompanied by a proportionate increase in fodder crops ; although 
the area under grass was nearly 75 per cent, greater in 1925, the area 
under supplementary crops had declined slightly. 

— P. Smullfield, Instructor in Agriculture, Ruakiira. 


THE ORCHARD. 

SPRING PREPARATIONS. 

By the time these notes appear all pruning operations in the orchard 
should have l)een completed. If not, it is advisable to push on with 
the work as quickly as pHiSsiblc, giving time for a general clenn-up beffore 
the trees start into growth for the coming season and spraying oi)erations 
commence. Growers usually find themselves pushed for time at this 
season, probably on account of wet weather, &c., and consequently 
something is left undone. It may be that the prunings are left scattered 
about the orchard instead of being collected and burnt, or that the 
spray-pump has not received the necessary overhaul in preparation 
for its continual use during the spring and summer month.*?. Nothing 
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is better calculated to test the temper of a grower than a spraying 
outfit continually going wrong, or, when cultivating the orchard, to be 
always stopping the implements to remove large prunings left lying 
about. Consequently it is well to be on time with all the routine 
work, and even if slightly before time there are always plenty of odd 
jobs to keep one fully occupied. 

SPRAYING OPKRATIONS. 

It is recognized by all commercial orchardists that th(' early sprays 
up to the blossoming-period are of vital importance for the control 
of fungoid diseases, and although there is a tendency in some districts 
to delay the first spray as late as possible this practice is not recom- 
mended — anyhow until such time as we have positive proof that the 
early or green -tip spray is of no value and can lx‘ dispensed with. 
Spores of fungus diseases as well as insect pests are lurking under bud 
scales, rough bark, dead twigs, &c., and are only awaiting a favour- 
able opportunity to commence their activities. Fruit-trees at this 
time of the year can stand a much stronger spray than later, therefore 
a good application early, when the trees are just starting into growth, 
often prevents trouble as the seascm advances. 

Just when to start .spraying must be determined by the orchardists 
in the different districts, there being, of course, variations fiom 
Auckland to Bluff. The most important point is to be ready with 
all appliances in good order, so that no time is lo.st when spraying 
actually commences. Thoroughness is the kejmote to success, and 
every care should be taken that all exposed surfaces are covcTed with 
the spray, since any portion missed may mean an open port of entry 
for disease. Many growers, knowing that spraying is a more or less 
disagreeable job, are apt to rush the work, and they then sometime < 
wonder why tht' results are not as good as those of the next-door 
neighbour who .sprayed with the same mixture at th<^ same strength. 
Rather aim at spraying 5 acres per day propi'riy than 10 acres just 
to get the work over. Weather conditions also pla}" an important 
part in spraying operations. Should rain follow directly after .spraying, 
it is advisable to rep(;at the opfjration, the main object being to keep 
a thin film of spia}^ over every part of the tree. 

Spraying programmes vary* with the different districts and according 
to climatic conclitions ; consequently it is almost impossible to lay 
down any hard-and-fast rule suitable for the whole. If a grower has 
b(nni successful in previous .seasons with a certain programme he may be 
advised to adhere to it. On the other hand, if he is not getting the 
results desired the advice of the Orchard Instructor for tht^ district 
should lx‘ sought. 

The use of red oil at the dormant or bud-movement jx^riod is a 
very debatable point with growers, many claiming that the results 
obtained do not justify the use of such an expensive spray every 
season. However this may be, there is no doubt that it is a very 
beneficial spray, both for keeping insect fK\sts in ch(‘ck and for the 
general good of the tree. Consequently it .should be* used at least 
periodically, at strength i '15-25, according to ad\ ancement of the buds. 

Many growers prefer a good bordeaux spray at the green-tip stage, 
especiall}’ on varieties such as Delicious and Sturmer. As there i'^ 
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no fear of russeting at this period, bordeaux at strength 6-4-50 can 
be used with safety. If lime-sulphur is preferred, 1-20 to 1-25 at the 
same period shpuld be irsed. Owing to the chance of russieting with 
bordeaux it is advisable to switch over to lime-sulphur after the first 
spray, using a 1--40 solution at the open-cluster period. 

Bordeaux is recommended for the control of black-spot on pears — 
an application of 6-4-50 at the green-tip stage, followed by 3-4-50 
from the open-cluster to the pink period. An exception may be made 
with the Winter Cole, P. Barry, and Josephine varieties, using 1-60 
lime-sulphur at the pink stage in preference to bordeaux. 

For the control of leaf-curl, shot-hole, &c., on stone-fruits a thorough 
application of bordeaux at strength 6-4-50 when the buds begin to 
swell is recommended. This should be followed by either bordeaux, 
3-4-40, or lime-sulphur, 1-50, at the pink stage. It is claimed by 
many that lime-sulphur at the pink stage is a great factor in the control 
of brown-rot, and consequently it should not be neglected, as this 
disease probably takes more toll than any other trouble stone-fruits 
are subject to. 

CULTIVATION. 

Early cultivation of the orchard is as necessary and valuable as the 
early sprajdng, and if the annual ploughing has not already been done 
it is advisable to attend to it as soon as the soil is in a fit condition. 
^\here late autumn ploughing was done, with the intention of cross- 
ploughing in the spring, the operation may be deferred for a short time, 
but it is essential that the work should be completed before the trees 
start into growth and sprajnng operations commence. Cultivation 
round the trees, where it is impossible to work with the plough, is sadly 
neglected in many orchards. Trees dug or hoed round at this time 
of the year, turning under all sods left by the plough, dead leaves, 
rubbish, &c., will require very little further attention during the 
season, as the disks or harrows will keep the soil fairly clean. Turn 
in cover-crops about this time, giving the gr«*('n material every chance 
to rot before the diy^ weather sets in. 

MANURINC.. 

It is only during the past few seasons that systematic manuring 
has been carried out in many orchards. Growers are realizing that it 
is impossible to get the best crops every season without returning to 
the soil plant-food taken out during the growing-period of the tree. 
Probably the latter part of August or the beginning of September is 
the best time to apply manure in the orchard, this allowing the rains 
at that period to take it down into the soil. Each orchardist should 
find out what are the requirements of his orchard as far as manure is 
concerned, and apply it accordingly. By the growth of the tree, leaf- 
surface, fruitfulness,' &c., a good idea can be formed as to whether 
phosphates, nitrogen, or potash is needed. Liming is also usually 
a beneficial adjunct to manure, and the application of x ton per acre 
every few seasons ^ould not only tend to improve the soil, but make 
available much plant-food lying dormant. 

— G. Stratford, Orchard Instructor, Mofaeka, 
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dtrushculture. 

Planting , — \^^herc new citrus plantations are Ixnng set out or 
replacements made in existing areas, planting should be done during 
August and September. It is true that citrus-trees may be transplanted 
up to late October, but much better establishment is secured by 
planting in early spring. The main essential factors of planting are 
that tile soil shall be in good condition to work freely — not sticky. 
Trees should be planted firmly with the roots well spread, rather than 
in the hard, compacted, balled condition in which they are often 
received. Though the soil must be firmed round the roots, the surface 
soil should be left loose. The plants should be supported by a strong 
stake — ^inclined towards the prevailing wind — if the situation is at all 
exposed. The stake — ^not the tree — should be bound with sacking or 
like material to prevent chafe. Long, extended, or unshapely growth 
should be cut back so as to shape the tree and restore balance between 
top and roots. Any manures or fertilizers applied to the land at 
planting-time should be well mixed with the soil, not placed in direct 
contact with the roots. Plants with a stem of 12 in. to 15 in. are to 
be preferred, having the union of variety with stock about 6 in. above 
soil-level. All trees of low-branching habit should be pruned to a 
single stem, rather than allow the first branches to form near the 
ground. Varieties recommended for planting in this country are as 
follows -~ 

Lemons — Eureka and Lisbon. Preserving Oranges - -Poorman. 

Limes — Tahiti. Mandarins • Scarlet and Thorny. 

Sweet Oranges — Navelencia and Valencia ; Pomelo Marsh Seedless 
Late, I 

Pruning,— T\\\^ st^ason of the year, just prior to spring growth, is 
an appropriate time for generally shaping the tree by cutting back 
extended bare wood, undesirable wood, and all misplaced inside wood. 
All cuts made should be to a good bud and the cut surface painted with 
coal-tar. 

Cnltivaiion . — Ploughing should be done to turn in green crops 
which may have been grown for this purpose, or weeds which arc best 
disposed of at this period by being turned under. Even though the 
soil may be in clean condition, ploughing at this time of the year is 
beneficial, breaking up the compacted state of the soil and permitting 
aeration. The area near the trees which cannot bi' ploughed or culti- 
vated with horse-implements should be dug with the spade, in order 
that the ground may he dealt with by the hoe later. Unless the 
land is dug over now fibrous roots lx»come so dense as to make it 
impossible to more than scratch the surface later. On the other hand, 
by digging the soil now, when fibrous roots are least necessary, an 
open soil condition is secured which allows several inches of surface 
soil to be kept in good tilth during the summer. When ploughing to 
work in a heavy dressing of animal manure, it is btdter that the manure 
should be spread along the furrows as ploughing is being done. Where 
artificial fertilizers are to be used they should be spread e\"enly over 
the whole area, rather than immediately near the trees ; they may be 
ploughed in or worked in with the first cultivation. For bearing trees 
41b, blood-and-bone, i lb. superphosphate, and ^Ib. sulphate of potash 
^r tree is a good dressing now, with two dressings of } lb. nitrate of 
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soda each later in the growing season. Half these quantities should 
suffice for trees up to five years old, while a proportionately heavier 
dressing should be given to very old or heavy-fruiting trees. 

— W. H, Rice, Orchard Instructor, Auckland, 


POULTRY-KEEPING- 

THE SITTING HEN. 

When hens are used for hatching purposes the aim should be to make 
the conditions as natural as possible, at the same time having the hen 
imder control. It is always best to have a boarded floor to a coop, 
unless, of course, the coop is under cover. In the latter case the nest 
should be made on the ground. When a coop in the open is used — 
whether with or without a floor — ^it should be raised inside with fine 
earth about 3 in. above groimd-level. This will help to keep the hen 
and her brood high and dry when wet -weather conditions prevail. 
The nest should be formed in the earth in saucer shape, and made in 
such a way that the eggs will not roll out, nor roll on top of each other 
The bottom should be more or less flat, in order to allow the hen the 
necessary room to turn the eggs, which she does several times a day. 

Nothing but a little hay should come between the eggs and the 
earth, and if there is some moisture in the earth so much the Ixitter. 
The common trouble, when the natural mother is being used, of chicks 
failing to hatch when fully developed is invariably due to want of 
moisture, especially during the hot season of the year. In an endeavour 
to overcome this trouble some people spray the eggs with warm water 
towards the end of the incubation period, but this does not always 
have the desired effect. A better plan when it is considered that th(' 
air is dried down too far is to lift the Imy, or whatever nesting-material 
is used, and slightly moisten the earth. In this way the heat of llie 
bird's body will draw the moisture to the cg^s, and soften the membrane 
under the shell, thereby greatly assisting the chick to get out of its shell. 

Do not let lice drive the sitting hen from her nest — a common 
occiurence when the eggs are on the point of pipping. Give th(‘ hen 
a good dusting with insect-powder when being set, and again Ix'fore 
the chicks hatch, care being taken that the powder reaches the skin. 
On no account dust the hen just before the hatching-period, or when 
the chicks are very young, as the powder is apt to get into the chicks' 
eyes and cause blindness. 

It is a mistake to interfere with the hen when the chicks are 
hatching ; remember that she is past the experimental stage and can 
manage l^st by herself. It is always a mistake to give a hen with a 
young brood a free range, as there is always the risk of the chicks bcijig 
taken by cats. Besides, the grass may be long and wet, and this is apt 
to have an injurious effect on the little birds. 

A hen should never be set on valuable eggs at the first sign of 
broodiness. The best plan is to try her first on some dummy eggs. 
Many valuable sittings of eggs have been scratched about and broken 
through their being placed under hens which did not at the time possess 
the right sitting desire. After five or six days the eggs should be 
examined by means of a tester, and any which are infertile or contain 
dead germs should be removed. 
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LITTEK. 

A correspondent desires to know the cause of the litter in his fowl- 
house piling up under the dropping-boards and perches. This is due 
to the fact that the birds when scratching for their food in the litter 
always work with their heads tow’ards the light. Thus as the litter 
is daily scratched back it necessarily follows that it soon becomes piled 
up at the back of the house. No doubt if light were provided by 
means of glass frames being placed low down in the back wall of the 
house the trouble would be minimized. It is questionable, however, 
whether the expense of doing this is warranted, as, after all, it is not 
a big iob to frequently spread the litter with a fork, and from all 
standpoints will have a beneficial effect. 

GREEN FEED. 

I would again emphasize the importance of losing no time in making 
everj^ possible provision for the growing of ample green material. No 
flock can possibly thrive without it, and this applies specially to 
growing chickens. An abundance of green feed not onl3^ greatly assists 
in keeping the birds in a healthy state, but in addition it reduces the 
grain account. It is common for both growing and adult stock to go off 
their grain ration when hot-weather conditions prevail, but rarely if 
ever will they refus(‘ succulent green material. Where possible a 
variety of green feed should be provided, as birds of all ages are apt 
to tire of any one particular kind w^hen it is fed in surfeit. For 
example, 1 have seen florks of poultry absolutely refuse to eat silver- 
b<'ct, as they had received nothing else as green feed for months 
previously. Finely chaffed succulent gras>, lucerne, clover, and green 
oats are ideal green fc»ods for poultry% while any of the brassicas 
(cabbagt* family), lettuce*, or silver-beet will be much relished. 

CELLING TliE POOR LAYERS. 

This is not the tinu* of the year for culling poor layers ; it should 
have been done in the autumn. It may be true of many flocks of hens 
that they have eaten much eostly food of late, but produced few, if any, 
(jggs. The natural lading season is now at hand, and it will be a very 
inferior bird that will not give a profit over its keep until just before 
the next moulting season commences. If eggs in good numbers are 
to be secured during the dear season, sufficient pullets must bo reared 
each year to replace a good portion of the adult stock. Not only this, 
but they must be brought out at the right season of the year, which is 
between now and the end cif Septemlx^r, or early in Octolxr at the 
latest. 


REAKING UAY-OLl) CHICKS. 

Many people who purchase day-old chicks and adopt the natural 
method of rearing them make the mistake of giving the ben charge 
of the young birds only a day or two after her broody period has com- 
menced. This invariably means that the hen does not take kindly to 
them, and as a result the chicks get chilled. Another drawback is 
that the hen will probably resume lading in a short time, and cease to 
properly mother the chicks until they are able to look after themselves. 

When a brood)^ hai is being used for mothering artifically produced 
chicks it will be wrise to allow her to sit on the nest for at least ten days 
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before giving her the care of the young birds. As a general rule, the 
longer the hen is allowed to remain broody— up till, say, three weeks — 
the better will she mother the incubator-hatched clucks. Where 
trouble is experienced in getting a hen to take charge of chicks not 
hatched by herself it is a good plan to take each chick and work it well 
between the hen's underfeathers. Especially is this the case with chicks 
hatched by another hen. The operation should be carried out when 
it is dark. 

EM DEN GEESE. 

A corresjx>ndent is desirous of securing some purebred Emdeii gees(» 
or eggs of this breed. I should be glad to have the name and address of 
any breeder who has either birds or eggs available for disposal. 

— r. C, Brtmn, Chief Poultry InUructor, WcUin^fon, 


THE APIARY. 

BREEDING. 

Colonies in normal condition should now have a good (juantitv of 
sealed brood in the combs, and young bees emerging e\ery day. The 
queens will be laying well, though not up to their full capacity ; but 
their powers in this direction will increase with the approach of warmer 
days. The first bees bred this season will soon be acting as field-bt‘es, 
and the older autumn-bred ones will be djdng off rapidly. Breeding 
should be kept going steadily without a break, as it is necessary that 
each colony should grow in strength in ordiT to be in a condition to take 
advantage of the first flow from the early nectar-secreting plants 

Food and warmth are the main factors in promoting steady breeding, 
and these should have constant attention. It is well to remember 
that when breeding is in full swing a considerable amount of food is 
used up every day for feeding the brood. All through the spring, 
when weather conditions are favourable, some nectar can be gathered, 
and often a good deal is stored, which helps to supplement the stores 
in the hive. However, there are times when, through bad weather, 
the bees are unable to do this. Where such conditions last several 
days the food-supply will diminish rapidly, and the bees may be 
reduced to starvation befon* the beekeeper is aware of their condition. 
August and September are critical months in this respect, and if a spell 
of bad weather is experienced it is well to ascertain the condition of 
the food-supply in each hive, and feed without delay where necessary. 

HINTS TO BEGINNERS. 

There are a few points which every beekeeper should beaur in mind 
when starting an apiary. The slocks must be clean and in good 
condition. No beekeeper can hope to succeed with poor bees, and no 
one but a novice would tolerate other than strong colonies. The hives 
should be well made and painted ; cracks and knot-holes may be of 
use for ventilation in the summ^, but at any other time of the year 
they absorb much of the bees' time in gathering propolis to stop the 
draughts ; moreover, any holes besides the entrance offer an induce* 
ment for robbers to investigate, and necessitate the bees employing 
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extra guards to prevent attack. A careful watch should be kept on 
the stores, so that the bees may not starve. It is far better to overfeed 
than underfeed, for, as already indicated, it is amazing how quickly 
a colony will deplete its stores when brood-rearing commences in the 
spring. More feeding means more brood; but, once commenced, it 
must be continued until the hives show actual proof that they are 
gathering sufficient nectar to keep themselves going. Feed only in 
the evening, inside the hives, and use a syrup in the proportion of two 
parts water to one part sugar ; dissolve thoroughly, and feed as soon 
as it has cooled sufficiently to be harmless to the bees. 

Provide permanent .shelter ; a live hedge is the best if kept trimmed 
to a height of 8 ft. or 10 ft. ; failing this, some kind of breakwind is 
essential. The hives should never be exposed to high winds, as, in 
addition to the danger of the roofs being blown off, cold draughts 
check brood-rearing to a very great extent. 

Open the hives only on warm, still day«i. Make necessary obser- 
vations as quickly as possible, and take a note of them at once. The 
inside of the cover makes a good rough diarj% and does not get lost 
or mislaid ; mark the date of each examination. Endeavour to 
distinguish the sex of the brood at a glance, and keep a sharp lookout 
for the queen ; she is easily distinguished by the length of her body 
and the comparative shortness of her wings. Try to make a rough 
estimate of the weight of each frame as you lift it, comparing it in 
your mind with that of an empty comb, thereby arriving at some idea of 
the quantity of stores in each hive. Do not try to run many hives 
until the rudiments of the business have been grasped, but be content 
with one or two strong colonies until the learner stage lias been passed. 

— E. . 1 . Harp, Senior Apiary Instnutor, Wellini^ion. 


HORTICULTURE. 

TOMATOES AND OTHER FRl ITs. 

Tomato-plaxts in the C(X>1 greenhouhc will now be getting t^ta- 
blished. If the soil was well saturated before planting, further 
supplies of water should be given with caution at this season ; any- 
thing like a moist atmosphere is to be avoided. Then, with a 
minimum temperature of 55® F. at night, and a little ventilation as 
soon as 65°- 70^ is reached during the day, the plants should make 
steady growth and fruitful flower-trusses. Close the houses early 
in tlie afternoon before the temperature declines. While the plants 
must not be grown soft, remember it is a sudden chill which causes 
the check that is so often manifested by blossoms falling without 
setting. Watch the plants closely until feeling sure they are esta- 
blished .satisfactorily. A little fertilizer will push them if they are 
slow, or steady them if inclined to bolt — a tendency that is rather 
the more dangerous and common of the two. 

Seeds for outside crops may be sown now. The common practice 
of making one sowing and holding the plants over for later planting 
is not good. The check given to the plants in that way is recovered, 
but not in a manner satisfactorv to the commercial grower who 
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requires good bottom bunches at an early date. Peppers and egg- 
plants may be included in this sowing ; they require similar 
treatment. Very little extra heat will be required in the frames if 
the place is well .sheltered. Have extra covers ready for a frosty 
night. 

Consideration should be given to the area in which these plants 
are to crop. If the ground is under green cover -crop at the 
present time the growth should be ploughed in. If the plants are 
to follow winter broccoli or cauliflower the land should be cleaned 
up as soon as it is available, ploughed, and in most instances given 
a fair dressing of burnt lime. The preparation should also include 
a light stroke of the harrows or cultivator during bright, dry 
weather, and at short intervals, to destroy weeds. 

Where passion-vines have to be planted they should be put 
out now, also airy hardwood fruit-trees and bushes that may be 
decided on. This class includes one or two interesting novelties 
that are now available in small numbers and ready for trial. The 
Chinese gooseberry and the blueberry are both genuine novelties 
here, and popular useful fruits where they are grown. The former 
is a handsome deciduous climber that is doing well in alluvial 
soils. It is standing our frosts well. The fruit ripens in autumn, 
and may be kept for some time ; it may be used for dessert or 
preserves. The stamens and fruit are borne on separate plants — the 
plant being dioecious. The blueberry is a very hardy plant which 
prefers drained acid soils. Some of the varieties introduced bear fruit 
of good size, and promise to do so abundantly 

Fruiting brake^ will now require careful consideration and inspec- 
tion for any sign of disease. Bordeaux mixture and arsenate-of-lead 
sprays should be used freely where the health record has not been 
up to the mark. The lead is a check on grubs and eating-insects, 
.such as those that attack the canes and buds of raspberries in the 
spring. The ingredients may be mixed into the one spray, and I it 
is then a very excellent remedy. 

TOBACCO* GRO WI KG. 

The new crop : Whfre the tobacco seed-beds are inclined to be 
wet they will require airing occasionally ; although they must not be 
allowed to become dry, too much moisture is equally undesirable. 
Keep a sharp lookout for the attack of vermin, and deal with it 
promptly. A .successful crop depends on, as much as anything, 
good early plants : these may now be produced by close attention 
to detail. Sow another seed-bed now ; never mind if it is more 
than you require. There are many risks to encounter, and the safe 
way is to have plentj" of plants, both early and later. Where the 
seeds come up thickly, thin them out to about i in. apart ; crowded, 
they can never make good plants. Continue the preparation of the 
land where the crop is to be grown to maturity. If it is at all 
exposed to winds, plan to plant a shelter-crop at intervals so as to 
afford protection. The land should be ready for planting towards 
the end of October, when it should present a clean, firm, smooth, 
fine bed for the plants. 

Home fermentation : Growers experimenting with tobacco, and 
who have a small quantity of last season's leaf which they wish to 
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ferment and prepare for smoking, may bulk it now. With a small 
quantity this is best done in a box of convenient size. When the 
leaves are in a pliable condition, remove the midrib and spread 
the leaves in the box with the tips towards the centre. Moisten 
each layer with a fine spray till it is carrying about 15 to 20 
per cent, of moisture. When the box is full, place boards over 
the top and a moderate weight, so that they may compress the 
tobacco. Cover with a waterproof sheet, and keep the box in 
a temperature of about 70° F. Inspection should be made from 
time to time to ensure that the temperature of the leaf does not 
rise too quickly ; 10 to 12 degrees per day is sufficient, and it 
should not much exceed 100° F. Should it do so, it will be 
advisable to break down the leaf, air it, and rebuild the bulk. 
After a few weeks the heat will subside and the tobacco be ready for 
use. It will, however, improve with age under proper storage up to 
about four or five years. 

MARKET-GARDEN SUPPLIES. 

The spring crops of cabbage, cauliflower, and lettuce will now 
be maturing for the harvest. Cabbages may sometimes be induced 
to produce a second crop by giving the roots a dressing of nitrate 
of soda and thinning the young sprouts. 

Rhubarb and asparagus , beds will also be presenting a profitable 
crop where they have been well fed and allowed to make strong 
autumn growth. The feeding of these strong-growing crops requires 
careful consideration. An application of nitrate of soda, i oz. to 
the square yard, on the asparagus - beds will be beneficial at the 
‘present time. 

Every advantage should be taken of the occurrence of fine 

weather to thin and weed the growing crops. A small application 

of nitrates may be given to such as appear backward or slow^ in 
making satisfactory growth. 

The preparation the land for the main and half-hardy crops 

and seed-beds for autumn crops should now be in hand. Arrange 

that they follow crops of a totally different character, and so avoid 
disease and use the plant-foods in the soil with economy. 


LAWNS AND SUNDRY PLANTING. 


Mowers will require to be keen and well set to deal satisfactorily 
with the heavy work of the next two months. Every care given 
to these delicate machines will be well repaid by easier and better 
work. Lawns that have been well top-dressed with other fertilizers 
may now be given a dressing of sulphate of ammonia to encourage 
the growth of the finer grasses. 


The planting season for hard-wooded plants closes with the 
month of September, and the sooner such work is completed the 
better. The chief danger of late planting is the possibilitj’ of a 
dry spell delaying the establishment of the plants before the warm 


weather arrives. 


— W, C. Hyde, Horticulturist, Wellington. 


10— Ag. Journal. 



136 


N.Z. JOURNAL OF AGRICULTURF.. 


AUG. 20 , 1927, 


ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

SELECTION OF RAM FOR BREEDING. 

A. Mortensen, Ngataniiro : — 

I would be obliged if you could give me a few hints about how to pick a good 
Romney ram for wool, shape, and quality. 

The Live-stock Division : — 

This subject was dealt with in an article entitled “ The Ram and his Charac- 
teristics,'" published m the Journal for October, 1922, a copy of which has been 
sent to you. A few further hints may be added. In all the hornless breeds of 
sheep the space between the ears should be as level as possible. Moreover, a good 
width here means a good width between the eyes, and this is a very desirable 
characteristic. The ears should be fairly well set up and not lopping down. The 
pure-wool fibres in a fleece are of a soft silvery appearance, and are elastic through- 
out. This IS the wool required by manufacturers. The hairy-wool fibres, on the 
other hand, are a white colour and non-elastic One must look for these fibres 
mostly in the britch, and by selective breeding avoid them as far as it is possible 
to do so. When doubtful which ram to finally select out of any submitted for 
examination, other points being equal, take the one with the broadest pad in the 
top jaw and with the almost .square-shaped hoof. 


(;R0WING of ARTICHOKES. 

J. R. Smart, Tikorangi : — 

Kindly give me instructions how to plant artichokes and to cultivate same. 
Also, is there a spray for the blight that attacks them ? 

The Fields Division : — 

Artichokes are grown much on the same lines as potatoes. Planting may be 
done in your district any time after ist September. Plant in drills 3 ft. apart, 
and set the tubers 2 ft. apart 111 the rows. From 5 cwt. to 7 cwt. of seed per acre 
IS required. If the seed is small, plant whole, but if big, break into sets In buying 
seed, arrange to have it dug just before required. There are two varieties grown 
in Taranaki, the pink and the white. The latter is rather the heavier cropper, 
but IS more liable to attacks ot blight. Care should be taken to get seed free from 
blight. Spraying or dipping affected seed or crops does not appear to be very 
effective (see article, “ Fungus Disease attacking Artichokes," in the Journal for 
June last). A suitable manure for artichokes is 3 parts super, 1 part bone or 
Nauru phosphate, and i part 30-per-cent, potash — 4 cwt. to 6 cwt. per acre ; or a 
proprietary mangold or potato manure may be used. 


PASPALUM FOR SWAMP LAND AND COASTAL FLATS. 

Kai Kai," Marton : — 

Can you tell me if it is safe to sow paspalum on rich swamp land ? I am afraid 
of it becoming a nuisance, like giant fescue, on this class of country. I would 
like also to know whether in your opinion paspalum is suitable for light sandy soil 
and the small poor flats that are to be found near the coast between satidhills in 
this district. 

The Fields Division : — 

If the swamp land is not likely to be drained and broken up for a considerable 
period it is quite safe and good practice to sow it in paspalum. This grass will not 
become a nuisance like giant fescue, as stock are very fond of it, and do well on it. 
In our opinion paspalum is the best grass available to sow on the light flats you 
mention. If it is u.sed for this type of land from J lb. to i lb. of subterranean clover 
should be sown with it, as the two grow well in a.ssociation. Examples of paspalum 
on the type of flats you mention are to be seen on portions of the Hellier Estate, 
below Bull's. 
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CHAFF FOR PIG-FEEDING. 

PiGGiE,'" Te Kopuru : — 

Kindly advise if it would be injurious to feed pigs on chaff with an addition of 
nieal. I notice young pigs relish chaff, and as I have a considerable amount on 
hand it might be better to give it to the pigs than dispo.se of it by sale. The pigs 
are on top-dressed pasture, supplemented with meal and turnips. 

The Live-stock Division : — 

Chaff is not a suitable food for pigs, and it is doubtful whether the animals are 
really fond of it. No doubt they are trying to pick out the oats from among the 
chaff, and in doing so are compelled to eat a certain amount of the latter, which is 
hard to digest and of little feeding-value for pigs. If you have no other means of 
feeding your chaff it had better be sold, when the value received could be spent on 
pig-meals, which would show a better return. 


SMOKING OF HAMS AND B.^CON. 

F. Rockell, Kaikohe : — 

As we intend to smoke our bacon this year I would be glad of your advice on 
the subject. Could the smoking be done in an ordinary farm-shed ? To what 
temperature is it advisable to let the smoke-house come ? Does it matter what 
fuel is used ? How long should the bacon stay in the smoke-house ? 

The Live-stock Division : — 

Any tight house with ventilation in the top can be used to smoke meat in. 
First of all, however, the sides and hams to be smoked should be well washed and 
hung up outside to dry. As regajds temperature in the smoke-house, it is not 
usual on a farm to pay any attention to this. If the house has a ventilator at 
the top, and the fire is not allowed to burst into flame, but only smoulders, the 
temperature will not go up too high. Resinous-pine woods should be avoided, as 
they give a bad flavour. Straw, sawdust, and dry leaves are commonly used, but 
probably the best is rimu sawdust spread over logs and shavings The period for 
the bacon to remain in the smoke-house may extend from forty-eight hours to two 
weeks if desired. 


TEMPORARY PASTURE AND SMOTHERING OF COTXH. 

A. L. Ross, Maticre : — 

I am ploughing a 7-acre paddock which was in rape, with the intention of 
sowing Western Wolths rye-grass and cow-grass for a hay crop. The paddock 
is fairly couchy, and I would like advice on the most suitable mixture for hav to 
last about two years, and that would also help to smother the couch-grass. 

The Fields Divi.sion : — 

The paddock should be sown in the spring with a smotheniig-crop of oats or 
Black Skinless barley. This could be fed off during late summer, and a tempo- 
rary pasture mixture of 25 lb. Western Wolths rye-grass and 6 lb cow-grass per 
acre sown in the autumn. As an alternative to this you could sow the grass with 
the oats in spring, and thereby save a further ploughing ; but, since the function 
of the cereal crop is to smother the couch during its most vigorous growing period, 
this method would not always be satrsfactory to the early development of the 
temporarj" pasture. 


RYE-CORN FOR POULTRY. 

B. C., Middlcmarch : — 

Please tell me if rye-corn has any value as poultry-food. 

The Live-stock Division : — 

Rye-corn is not a popular grain for poultry-feeding. Fowls do not like it, 
and will seldom eat it if other food is available. 


Note. — C. McGregor, “Central Otago” (inquiry regarding shelter- belt), 
should forward his postal address. 
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WEATHER RECORDS: JULY, 1927. 

Dominion Meteorological Ofifice. 

GENERAL SUMMARY. 

The total precipitation of the month was above normal over the North Island, 
with the exception of small areas about Cook Strait and at Kawhia and Gisborne. 
In the South Island there were considerable local variations in the amounts 
measured, but Nelson and Marlborough had an excess, and also isolated places 
on the east coast and in western Otago. Westland, North Canterbury, and most 
parts of Otago recorded less than the mean. In some districts, notably in the 
Bay of Plenty and Hawke’s Bay, the excess was considerable. 

There were three outstanding storms during the month, which may be briefly 
described as follows ; A cyclone from the north-westward was centred over the 
Auckland Peninsula on the 1st, and passed off East Cape on the night of the 
2nd. On these two days some phenomenal rainfalls occurred in the Gisborne 
and Hawke’s Bay districts, resulting in serious floods in the low-lying country. 
Between the gth and 14th an intense and extensive westerly low-pressure area 
dominated, with strong northerly winds changing to southerlies about the 13th. 
Much ram fell during this period, and on the 13th there were heavy snowfalls on 
the high country in the South Island, also in the central portion of the North 
Island Waiouru recorded a fall of 17 in., and at Taumarunui it was regarded 
as the heaviest fall since 1918. From the 25th to the close of the month a wide 
and extensive cyclonic disturbance operated between New Zealand and Australia, 
and conditions were again extremely unsettled, with strong north-east to south- 
east winds Although precipitation came mostly in the form of drizzle, some 
heavy rains were occasionally experienced, particularly in the northern and east 
coast districts on the 25th and 26th. 

In many parts of the North Island the continuous ram accounted for serious 
floods and landslips, which interfered with railway and other traffic. 

Fair weather ruled between the 3rd and 8th, and other shorter fair periods 
were experienced, but usually the duration of sunshine was below the average 
Temperatures, however, were about normal, and above the mean of the preceding 
month Generally there was a good growth in vegetation for the time of year. 


RAINFALL FOR JULY, I927, AT REPRESENTATIVE STATIONS. 


Station. 


Kaitaia 

Russell 

Whangarei 

Auckland 

Hamilton 

Kawhia 

New Plymouth 
Riversdale, Inglewood . . 
Eltham 

Whangamomona 

Tairua 

Tauranga 

Maraehako Station, Opotiki 

(xi.sborne 

Taupo 

Napier 

Maraekakaho Station, Hastings 

Taihape 

Masterton 

Patea 

Wanganui 

Foxton 

Wellington 



Total Fall. 

Number of 
Wet Days. 

Maximum 

Fall. 

North 1 stand 

, Incues. 

. . I Il'Ol 

21 

Inches. 

2-72 


«-24 

15 

2 -l 0 


9-73 

2 [ 

2-19 


8-47 

29 

2-88 


6 - 8,5 

24 

1-40 


6'4T 

20 

I'oy 


7-48 

25 

1*33 


9 -C )7 

25 

1-58 


7 53 

27 

087 


8-24 

20 

1-33 1 


1*44 

20 

2*53 


1 i-io 

23 

2-58 


IO* 2 (> 

17 

2-64 


4-98 

10 

223 j 


4 89 

9 

107 j 


5»4 

15 

2-13 1 


8-00 

16 

302 1 


3-19 

18 

0-79 j 


4-07 

21 

0-86 1 


4-30 

17 

0-93 


1-45 

5 

0-93 


i -34 

U 

o*8o 


3 - 4 f> 

20 ' 

0-50 1 


Average 

July 

Rainfall. 


Inches. 

5-9L 

4.94 

7*53 

4-98 

502 

0-80 

6*28 

9-93 


5*15 
4 -So 
4-09 
5*14 
4*21 
390 
3*65 

3*15 

4- 31 
4*10 
3-52 
3.09 

5- 55 
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RAINFALL FOR JULY, 1 927 — Continued, 




Station. 


Total P.*li 1 Nwaber ^ 
Total Fall. 1 Wet Days. 

Maximum 

FaU. 

1 Average 
July 
Rainfall. 


South Island, 


Westport 


Inchesj 

6-20 

20 

Inches. 

! 1-34 

Inches 

6-99 

Greymouth 


7-36 

16 

1-40 

7'84 

Hokitika 


8-54 

17 

2-45 

9-08 

Ross 


663 

T 3 

1-84 

9-94 

Arthur's Pass . . 


10-88 

J 3 

4*‘>3 

Tl *55 

Okuru, Westland 



12-03 

Collingwood 


16-75 

n 

3-32 

9-65 

Nelson 


6-39 

12 

] -go 

3*49 

Spring Creek, Blenheim 


3-92 

10 

0-83 

3-4« 

Tophouse 

. . , 

510 

T I 

1*25 

479 

Hanmer Springs 


4-20 

14 

1-46 

4*^>5 

Highfield, Waiau 


324 

13 

1-90 

3*44 

Gore Bay 


3-60 

17 

i-i 1 

2-84 

Christchurch . . 


2-46 

15 

0-78 

2-76 

Timaru 


2-72 

1 I 

0-68 

T -93 

Lambrook Station, Fairlie 


214 

8 

0-74 

2-61 

Ben more Station, Clearburn 


T-84 

12 

0-54 

1-74 

Oamaru 


3-99 

1 1 

0-91 

T-74 

Queenstown 


2-41 

8 

0-50 

2-04 

Clyde.. 


0-76 

.5 

0-47 

0-94 

Dunedin 


7-51 

15 

2*57 

3-01 

Wendon 


1-36 

9 

0-30 

1-98 

Gore . . 

. . < 

1-75 

17 

0-45 

1-96 

Invercargill 

•• 1 

2-86 

21 

0-50 

3-28 

Puysegur Point 


9-44 

15 

1-02 

6 -i 8 


GRADINGS OF BUTTER AND CHEESE, SEASON 1926-27. 

The Dominion quantities of butter and cheese graded for export by the Dairy 
Division during the twelvemonth ended 3Tst July, 1927, were as follows : — 

Butter: Salted, 69,433 tons; unsalted, 2,262 tons total, 71,695 tons — an 
increase of 14*6 per cent, compared with the figures for the preceding twelve- 
month. 

Cheese: White, 50,427 tons; coloured, 25,885 tons: total, 76.312 tons — an 
increase of 2-9 per cent. 

In terms of butterfat, the 1926-27 amounts for butter and cheese combined 
represent a net increase of 10-47 cent, compared with those for the preceding 
year, and an increase of 4-77 per cent, over those for 1924 25, hitherto the peak 
production year. A new high-level record has thus been established. 


Grading-weights oj Lambs . — “ The suggestion was made some time ago,” states 
the annual report of the Meat Board, ” for an alteration in the grading-weights 
of lambs, by extending the range of weights so as to allow heavier lambs to be 
included. The Board does not consider that alterations along these lines would 
be in the interest of our trade, for they would be against the requirements of 
the Home trade, and it is essential, if we are to hold our own with the keen 
competition of other countries, that we give consideration to and comply with 
the requirements of our customers." 
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DAIRY FACTORIES IN NEW ZEALAND, 1927, 

The following table presents the registrations of factories under the Dairy Industry 
Act as at 30th April last, together with the quantities of butter and cheese 
forwarded to grading-stores for export during the year ended 31st March, 1927, 
and the numbers of milk or cream suppliers to the factories : — 


District. 

1 Number of Factories. 

Forwarded for 
Export, r 926 - 27 . 

: Number of Suppliers 
i to Factories. 

1 

Rutter. 

Cheese. 

' 

Dual 

Plant. 

! Total. 

i 

Butter. 

Cheese. 

1 Butter, 

i 

Cheese and 
Dual Plant. 






Tons. 

Tons. 



Auckland 

65 

36 

6 

107 

43.081 

11,612 

17, 100 

1.327 

Taranaki 

24 

74 

35 

133 

7,901 

33.039 

3.271 

3.46<> 

Wellington 

19 

49 

10 

78 

7,002 

11.277 

4.958 

1,627 

Hawke's Bay 

H 

15 

3 

3 ^ 

2.364 

3.004 

3.594 

519 

Nelson . . 

6 

5 

2 

13 

1.045 

438 

1.075 

455 

Marlborough 

3 

1 

4 

8 

699 1 

669 

750 ; 

185 

Westland 

9 

. . 

I 

10 

371 : 


639 , 

30 

Canterbury 

9 

12 

5 

26 

2.138 i 

1.966 

4.425 

2 , 296 

Otago and Southland 

13 

77 

2 

92 

2,250 j 

13.360 

6,660 

2.730 

Totals 

162 

269 

68 

499 

66,851 

75.365 

42.472 1 

1 

12.635 


Whey butter was manufactured as a side-lme at eighty-one of the above 
cheese-factories in 192G-27, the total quantity forwarded for export being 1,036 tons. 
This is not included in the total amount of 66,851 tons of butter given iii 
the table, which refers to creamery butter only. 

In the 1926-27 period there were also operating in the Dominion six 
milk-powder factories (three whole-milk and three skim-milk plants), four casein- 
''tories, one condensed-inilk factory, and one sugar-of-milk factory. 


VARIETIES OF 


pears 

SEASON 1927? 






Twr 4 V • 

Ap-bles . — Stn riTliar t ^ -O . -r 


A. . " 6 JO 10. to 12 lb. 

377 ; Simmood^'wDtw^iir^'T. 

u»aet: T04, Uaumann's Reinette i«o • > Yates, 202- Bo«!tnn 
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BRAXY-LIKE DISEASE OF SHEEP IN 
HAWKE’S BAY. 

ITS ASSOCIATION WITH LIVER-FLUKE. 

C. S. M. Hopkirk, B.V.Sc., Officer in Charge, Wallaceville Veterinary Laboratory. 

For many years farmers in a portion of Hawke's Bay Province have 
been losing sheep from a trouble resembling braxy, 3^et differing in many 
respects from that well-known disease. So serious were losses on certain 
farms that active investigation by the Department of Agriculture became 
a necessity. Farmers in the district in question could readily under- 
stand losses from such causes as liver-fluke, but at certain times of the 
year the braxy-like disease was taking toll daily of the best-conditioned 
animals in the flock, and death came so suddenly that a sheep might 
be found lying where the observer had walked scarcely half an hour 
previously, when all appeared to be in normal health. Usually, how- 
ever, deaths occurred on the night camping-grounds, and it was common 
to find perhaps half a dozen sheep lying on their sides — apparently' 
asleep — in tho.se places. On cold, frosty mornings such carcases would 
l>e in a fairly well preserved condition in spite of the amount of wool 
covering them, while rigor mortis had frequently not set in. 

In earlier years, when large stations were usual, the condition described 
was apparently unknown, but at that time the liver-fluke took its toll, 
and a number of owners drained their land for the purpose of destroying 
the parasite. In later years, when large properties were cut up into 
1,500- to 2,000-acre blocks, more sheep were run on the land, and it 
was then that the disease in question made its appearance. 

The disease was called “ braxy-like ” on account of the sudden 
death of the animal, the typical smell, and the skin-discoloration. It 
did not resemble braxy in that sheep of any age might be affected, and 
no stomach or intestinal lesions could be found as in true braxy'. It 
is of interest to note here that true braxy, caused by a bacillus named 
Vibrion sepfiqtie, is unknown in New Zealand. Also, deaths from true 
braxy occur only in frosty weather, while in the trouble now under 
notice weather conditions do not control the course of the disease to 
the same extent. 
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On farms where one comes across the mortality the country is usually 
hilly but ridable on horseback, lying fairly near the sea-coast, well 
watered, and holding many small swamps, a feature which old settlers 
view with satisfaction, as such places ensure green feed in dry weather. 
The soil makes a very tenacious form of swamp when it is washed 
into the creek-bottoms during heavy storms, and the great number of 
springs to be seen on the hillsides, each with its little bog, makes 
drainage a really difficult problem. Because of these swamps and the 
presence in them of the intermediate host snail, together with the warm 
climate, liver-fluke is prevalent in this area, but, curiously enough, 
stomach-worms in the hoggets are not of very great account. The 
water of the district is alkaline in reaction (pH 7-2), and many outcrops 
of limestone are seen on the ridges. Feed grows most of the year, and 
when rain is sufficient the sheep need only go to the creeks for water. 
A proportion of sheep, however, always appear to prefer the rank feed 
of the swamps. Another fact which strikes the observer is that on 
nearly every farm many bones are found lying about. This is accounted 
for by deaths caused chiefly by drought, but also by fluke and the 
braxy-like disease. Shepherds have taken the wool off the carcase 
and left the latter to rot, with the inevitable result that the soil is 
dangerously fouled, especially in and about watercourses or swamps. 
The wonder is that there is not a greater mortality from the numerous 
gas gangrene organisms which must be present. On most properties 
in the district this treatment of carcases has gone on for some forty 
or fifty years. Common-sense warns one to bury or thoroughly burn. 
In the South Island at one time there were many outbreaks of a some- 
what similar disease where hoggets on turnips died suddenly. This 
was overcome mainly by correct disposal of carcases. 

As weather conditions are one of the factors in the normal mortality 
of sheep of the district some attention should be paid to this phase. 
In IQ24 a very heavy flood washed out all the watercourses and freed 
the many gullies of their swamps. The following season fluke is said 
to have been less harmful, owing to the fewer snails. The summers 
of 1925 and 1926 were very dry, particularly that of 1925, when a real 
drought was experienced. Deaths from all causes were very heavy in 
that year; but there was very much less water about the country in 
the winter of 1926, so that there appeared to be a lessened fluke 
infestation in the summer and autumn of 1926-27. The warm weather, 
however, appeared to commence exceptionally early after the winter of 
1926, and the larval fluke made its way through the snail host at a very 
much earlier period than usual. In fact, flukes were passing into the 
sheep last New Year. Quite a decided wave of the braxy-like disease 
appeared at this time, and was prevalent more or less for a couple of 
months, when it quietened down, to reappear about the beginning of 
May. The usual months to expect to find sheep dying suddenly are 
from May to August, but much depends on the weather. If many 
frosts occur the disease may end earlier, or if sheep are able to stay out 
on the hills feeding, instead of having to seek the damp bottoms during 
the summer, then mortality from all causes is light. 

POST-MORTEM EXAMINATION. 

The most active work of the investigation commenced last year, 
when a stay was made on several farms with the object of getting 
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material for laboratory examination and experimentation. Many sheep 
were examined after death for some lesion which might give a clue to 
the cause of death, and the conditions described below were always 
encountered in every carcase, whether ram, ewe, wether, or hogget. 
Age had no influence on the course of the disease. 

Sheep were lying either naturally or on their sides, with rarely any sign 
of a struggle ; pupils dilated ; wool easily plucked. If an hour or two 
dead, the skin was very dark, due to congested blood-capillaries. There 
was a definite smell, not of a putrefactive nature, but unpleasant, said 
to be somewhat like that of braxy. On opening the carcase the thorax 
showed the lungs usually normal, but occasionally cedematous at the 
apex. Often a straw-coloured or slightly blood-stained fluid was present 
in the chest-cavity, while the pericardial sac surrounding the heart was 
tensely distended with straw-coloured fluid. The heart itself showed 
small petechial areas mainly over the auricles, and the endocardium 
showed a marked staining, a condition often seen in toxaemias. In the 
abdominal cavity congestion of capillaries of the omentum was notice- 
able. Sometimes a fair quantity, up to a cupful, of straw-coloured or 
.slightly blood- tinged fluid was to be seen, but usually in recently dead 
sheep only a tablespoonful or so of such fluid could be found, though the 
peritoneal lining appeared damper than in health. Thorough examina- 
tion of the gastro-intestinal tract showed absolutely no trace of braxy 
lesions, but there were some patchy flushings of the stomach mucous 
membrane and some inflammation of the duodenum about the entrance 
from the stomach, particularly in every case at the flexure of the duo- 
denum beneath the liver in the vicinity of the entrance of the bile-duct 
from the liver. The large intestine was often inflamed and catarrhal, 
but this appeared to be more seasonal than pathogenic. There was 
some congestion of the kidneys, but a pulpy condition as seen in 
toxaemias, considered to be due to protein in breakdown products of 
food (for example, in pulpy kidney of lambs), was not observed. 
The spleen and other organs were normal, except the liver. 

The liver appeared to be the chief .seat of change. The district, 
it must be remembered, is a fluke-infested one, and adult flukes were 
frequently met with in the bile-ducts of the liver ; but in all livers 
one impressive fact was the presence of young flukes which had just 
entered the capsule and had not reached the small bile-duct. Some 
flukes were actually seen penetrating the capsule of the liver, the size 
of such specimens being about J in. In the 1927 investigational work 
often only one young fluke was found in the whole liver, while in 1926 
sometimes dozens could be counted. Young flukes burrow here and 
there in the liver substance, seeking a bile-duct in which to mature, 
and during their burrowing cause a very great damage to liver- tissue. 
These burrows are filled with blood - corpuscles, both white and red, 
and are in reality areas of acute inflammation under normal con- 
ditions, owing to the body’s physical objection to the entry of a foreign 
material into its substance. Besides the young flukes, in 100 per 
cent, of authentic cases there was to he found in the liver a small 
necrotic area or grey- white patch, commonly the size of a threepenny- 
piece, and surrounded by an intensely hyperaemic area of liver for 
possibly 2 in. (Fig. 2). Such necrotic areas followed one of the fluke- 
burrows. It was not necessarily always on the surface of the liver 
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that the necrosis could be seen, but in some cases> by careful observation, 
congested areas could be found on the surface, with a central necrotic 
area deep in the liver-substance. Young flukes were several times 
observed dead in such areas. 

In contradistinction to the foregoing cases, in both seasons several 
sheep were seen to die having as chief lesions an acute congestion of 
the central veins of the lobules of the liver, but they showed no area 
of necrosis, although young flukes were present. In such cases, t6o, 
death was not so sudden, but might be a question of many hours, the 
sheep comatose, often with its head pushed into a fence or other 
object which it had come against in its semi-conscious and blind 
wanderings. In one such case there was a great deal of cirrhosis of the 
liver due to fluke invasion some time previously, while in another the 
sheep had been drenched with carbon tetrachloride, the liver being 
fatty and to some extent cirrhotic. 

MICROSCOPICAL EXAMINATION. 

The findings of a microscopical examination of fluids and tissues 
depended largely on the time which had elapsed after death. Sheep 
recently dead did not show organisms in the peritoneal fluid nor in 
the substance of the liver, except in the necrotic area. The muscular 
and peritoneal coat of the intestines taken from over the flexure near 
the liver in the few cases examined showed a large bacillus, but these 
organisms may have got there after death. Pericardial fluid and blood 
were both sterile. Where an organism was definitely present was in 
the central necrotic area of the liver, and here in every case a large 
bacillus was found, occasionally showing spores, a fact which sug- 
gested that it was not an accidental organism introduced after death. 
Those lesions in the heart-walls showed a congestion of blood-spaces 
beneath the endocardium, in some cases so large as to be haemorrhages. 
The intestinal and stomach walls showed no abnormalities which could 
be associated with the disease, except a congestion of the capillaries 
in parts of the mucous membrane. Organisms could be seen in some 
cases entering via the peritoneum, but in no case was one fortunate 
enough to observe the path of entrance of young fluke with the possible 
path of invasion of the organism causative of death. 

Sections of the necrotic areas of the liver under the microscope 
were exceptional!}' instructive, and could be described as a battle on 
an intense scale between the enterprising invading enemy — the bacillus, 
which used a particularly deadly toxin to do its work, causing the 
coagulative necrosis of the liver-tissue- -and the blood forces of the 
body. The congested area contained armies of blood-corpuscles massed 
ready, the white corpuscles to phagocyte or produce antitoxin against 
the bacillus, and the red to carry oxygen to the part for the use of the 
body-tissues. Felted masses of the invading bacilli could always be 
seen under the microscope against a thick wall of leucocytes (white 
corpuscles). Behind the massed bacilli were odd single members 
throughout the necrotic area. In some cases the burrowing fluke 
had been overtaken, and had been poisoned and treated in the same 
wa.y as the liver-tissue itself. Sporulating forms of the bacillus were 
noticed in several cases, leaving no doubt that the organism had been 
in position for at least eight hours, while the sheep had possibly been 
dead less than one hour. 
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PIG, I, — SHEEP DEAD FROM BKAXY-LIKE DISEASE. 

' This animal was found lying with head downhill, as though it had stumbled 
and died without struggling. 



FIG. 2. — sheep's liver EXAMINED IN FIELD. 

Showing a darkened congested area with central necrotic spot {indicated by 
arrow). The distended gall-bladder may be seen at bottom of liver. 
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FIELD-LABORATORY WORK. 

Culture material was utilized in 1926, but, unfortunately, no results 
of any significance were obtained. This year, however, a small field 
laboratory, with incubator, guinea-pigs, and a microscope, was taken 
to one of the farms, and preparations made for an intensive inves- 
tigation, it being decided that no opportunity for securing good speci- 
mens should be lost. In May fortune attended the venture, and an 
organism was isolated from a sheep's liver, both by inoculation of a 
guinea-pig and by growing the material anaerobically in broth with 
a portion of the liver added. A flocculent growth of a large bacillus 
growing singly or in large chains, and in size about i by 8 micro- 
millimetres, with ends slightly rounded, gram-positive, and strictly 
anaerobic, resulted in the tube. It was found to grow well in a medium 
made of cooked minced liver, either sealed or unsealed, also in liver- 
broth if a small portion of meat was added. Growth occurred in 
cooked-meat media made of bullock s heart, but not so much on the 
surface as in the bulk of the medium, where it formed large oval 
almost terminal or eccentric spores. Other media were of little use ; 
milk showed no growth after ten days, while no growth could be 
obtained in visible colonies on anaerobic surface media in glucose or 
lactose agar. In solid media, however, it seemed that if thin slices 
of the surface were taken and stained, colonies of some hundred or 
so organisms could be seen, the colonies being very feathery. No 
colonies which could be definitely identified as the original organism 
could be obtained in shake glucose or lactose agar, while no growth 
at all occurred in gelatine. Therefore, as a routine, cooked-liver 
medium was used. The drawback was the very acid reaction 
produced in the medium after a few hours’ incubation, this tending 
to kill out the organism altogether after a period of two months (so 
it was subsequently found), the more so as spores were not readily 
formed in such medium. No blackening of media occurred, the 
organism being purely a sugar-user. 

Guinea-pig subcutaneous inoculation has given typical lesions in 
every case. With 0-2 c.c. of culture, or with a small portion of liver 
from the sheep, the guinea-pig dies within twenty-four hours. Within 
six hours the leg is swollen, and shortly afterwards the animal is 
moribund. Peritoneal inoculation, on the other hand, has not caused 
death so readily, and in some cases the experimental animal has shown 
,no ill results. In carrying out experimental work at Wallaceville 
with the isolated organism it was found that inoculation of sheep with 
a small amount of culture into the liver directly caused death of the 
animal in twenty-three hours, with all lesions typically presented as 
though the sheep had died on a farm in the affected locality. 

Post-mortem examination of guinea-pigs inoculated in the thigh 
shows an intense gelatinous oedema of the subcutaneous tissue, extending 
as far as the anterior of the chest in many cases. There is practically 
no gas-formation, except occasionally a few bubbles in the subcutaneous 
tissue on the posterior end of the abdomen. The muscles of the leg 
are pale, with small haemorrhages throughout. Organisms are seen in 
the muscular tissue, often only few in number. None, however, is 
found in the oedema tous fluid or on the surface of the liver. The 
condition is distinct from Vibrion septique or Bacillus Chauvoei 
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(blackleg) infection, and could belong only to one anaTobe described 
in gas gangrene, but rarely described as being a pathogen in domestic 
animals, and that one is Bacillus oedematiens. The work on the 
farm gave little room for doubt that B. oedematiens was the causative 
organism leading to death of the sheep. It produces a very powerful 
toxin which itself kills guinea-pigs when given subcutaneously in small 
doses, the (edematous swelling resulting as when the bacillus is present. 
Gilruth's work carried out in 1902-3 on the braxy-like disease of 
hoggets on turnips also gave an organism which killed guinea-pigs, 
with the lesions exaetty similar to the Hawke's Bay disease, .so that 
probably the same organism caused deaths in the South Lsland. This 
form of mortality, however, is very much less frequent than formerly, 
owing, as has been already mentioned, to the proper disposal of 
carcases. 

RELATED WORK IN OTHER COUNTRIES. 

The description of the braxy-like disca.se as found in New Zealand 
tallies very well with the disease described by Dr. Dodd in New South 
Wales as "black " disease. He also found fluke pre.sent, and though 
he could not implicate it to the same extent as has been possible in 
New Zealand he believed fluke to be the primary contributing agent 
in the New South Wales disease. Gaiger in England and Miss H. H. 
Heller in the United States both considered that Dodd s black disease 
was cau.sed by Vibrion septique and was thus a form of braxy. Both 
these workers based their opinion on post-mortem description alone, 
and not on observation of the actual organisms isolated. In April 
of this year Turner, working in Professor Weinberg’s laboratory at 
the Pasteur Institute, Paris, published the result of work done in 
that celebrated institution on Dodd’s black -disease organism. The 
published conclusions of these workers, which at time of writing have 
just come to hand, are that the causative organism is undoubtedly 
a strain of B. oedemaUens. At the pre.sent moment a culture of 
B, oedematiens has been received from England for comparative tests 
at Wallaceville. 

TENTATIVE CONCLUSIONS. 

Two facts have presented themselves in this investigation . (1) The 
sheep are becoming infested with young flukes at the time of death ; 
{2) necrotic areas in the liver are caused bj^ a very toxic organism — 
B. oedematiens — and this organism is found in liver-tissue broken down by 
young flukes. Considerable thought has been given to the association 
of these two facts by both field and laboratory workers. In the field 
it has been noted (and several authentic cases could, if nece.ssity arose, 
be given) that the disease under investigation, which could ver}^ well 
be named " liver necrosis of sheep,” occurred very shortly after the 
known introduction of the liver-fluke on to the farms. ()ne farmer, 
who has given great help in the present investigation, introduced fluke 
in locally bought sheep seven years ago, and has had deaths occurring 
on his farm for about six years. 

Work done in connection with the life-history of the liver-fluke in 
Hawke’s Bay is described in a separate article,* but it is easily seen 
by those conversant with fluke infestation of sheep that the two 

* See page 175 of this issue. 
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conditions— fluke infestation and the mortality from this braxy-like 
disease — occur at the same season of the year, usually autumn and 
early winter. Deaths from fluke alone occur later in the spring and 
summer. 

Until further research work has been carried out on the lines of 
experimental infestation of sheep with young fluke, and the simultaneous 
introduction of cultures of the 5 . oedematiens organism with feed, 
in order to ascertain whether the combination will produce a mortality, 
and until it has been possible to find a case unassociated with liver- 
fluke, it may be reasonably deduced that the liver-fluke is the 
introductory factor, and that oedematiens only follows in on the path 
of the parasite to the very favourable position in the liver where it 
produces toxins which kill the sheep suddenly. From the fact that 
the blood-stream remains sterile with regard to this bacillus it can 
be assumed that the infection is not blood-borne and therefore must 
enter through the intestinal wall. Feeding experiments with cultures 
of the bacillus were quite without effect. With the seasonal coin- 
cidence of fluke infestation and mortality of sheep one can then assume 
that the path of infection is through an injured surface of the gastro- 
intestinal tract. The actual path by which the fluke gains the 
peritoneal surface has not yet been noted, but from inflammatory areas 
observed it seems to be through the first part of the intestine principally. 

Preventive Measures for Farmers. 

The foregoing deduction being accepted as correct, the farmer must 
take steps to wipe out fluke in order to overcome this dangerous 
braxy-like mortality. Much has been written on this question, and 
departmental officers in Hawke's Bay are advising on the latest scientific 
lines as to the best methods. They are as follows • — 

(i) Drainage of Swamps. 

Swamps should be drained, not omitting any laterals. A good example 
of this latter point can be given. A sheep-farmer who has gone into 
the question whole-heartedly and intelligently drained his farm well, 
and where drainage was impos.sible used copper sulphate with deadly 
effect on the water .snail. He did not, however, trouble about a few 
small patches on one of his creeks where a little watercress grew. 
During the past season a fairly heavy mortality occurred in this one 
paddock only, and on investigating the matter he found that areas 
which he thought were of little account were swarming with the water snail 
{Potamopyrgus antipodum var. Zelandeac), the intermediate host of the 
fluke. With these small areas under control he now looks confidently 
ahead to next season, when he expects to have only a very small loss, 
if any. Even this year it has been noticed on farms where drainage has 
been carried out thoroughly since 1926 that the losses are decreasing ; 
but until the drains have been kept going for at least two seasons, and 
remaining swamps constantly top-dressed with copper sulphate to wholly 
eradicate the water snail, one cannot be definitely certain of the result. 
Two seasons are mentioned because it does not seem possible, with 
every known method employed, to get rid of the fluke entirely in one 
season. 
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(2) Dressing imth Copper Sulphate, 

Copper - sulphate dressing is very valuable on areas which it is 
impossible to drain, such as hill-country swamps in positions from 
which there is no fall. Broadcasting, at the rate of 281 b. of the 
powdered chemical to the acre, is the best method, but spraying of 
a i-per-cent. solution might do equally well. The best time for carry- 
ing out this method is still a question, but to the writer summer-time 
appears best, when the snails are on the surface and are producing 
young, rather than to treat the more resistant eggs. Then, too, the 
swamps are more circumscribed in summer, and can be more easily 
walked over. Leaving dressing till too late in the autumn means the 
sheep becoming infested with adult fluke before the snails are killed. 
A time might therefore be chosen when the hill feed is still green, but 
when the winter and spring water has disappeared. 

(^) Treatment of Sheep to eradicate the Adult Fluke. 

As the adult flukes pass eggs from the liver to the surface of the 
ground, and so to the watercress, it is advisable to get rid of these 
adults. The most reliable method is by using a drug which will be 
excreted by the liver. Two are available — extract of male-fern root 
and carbon tetrachloride. The latter is the more easily used and is 
very much cheaper. Two methods may be employed to dose the sheep : 
(i) By means of the drug in i c.c. doses shaken up in a mineral oil as 
a vehicle, or (2) by means of capsules. These latter are cheap, easily 
given to sheep in a race by dropping into the back of the mouth, and, 
as far as known, arc harmless, and particularly effective in killing adult 
flukes with one dose. They are now becoming extensively used in 
Hawke's Bay. Young flukes which have not gained entrance to the 
bile-ducts are, however, not killed b}^ this means, so that the period 
for using the capsules must be well chosen, and will to some extent 
depend upon the season. The best time theoretically would be well 
on in winter — say, July. The farmer, however, could dose the sheep 
when he gets the lambs in for marking (carbon tetrachloride having 
no effect on lambs), and he could dose once previously at crutching- 
time, the two doses costing about 2d. per head. Apart from exceptional 
cases, it is not advisable to dose in the summer or autumn, when the 
sheep are being infested, but rather to wait till the flukes have become 
adult. 

The three foregoing methods should be used together on the farm 
to get rid of fluke, but where the mortality also exists it is most 
essential that the greatest care be exercised in the disposal of carcases. 
They must be buried deeply or burned, and must not be left to rot on 
the ground, more e.specially in watercourses. Although B. oedematiens 
is found only in the liver at time of death, a few hours later it pro- 
gresses all through the body of the sheep, and therefore passes into the 
ground in countless numbers to form a centre of danger to the flock in 
general. 


The writer would like to record his thanks to those sheepowners 
who so kindly gave him information and laboratory-room on their 
farms. Assistance .such as theirs is invaluable, and without it the 
present investigation would have fallen through. Acknowledgment is 
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also due to my colleague in all the field-work connected with this 
sheep mortality, Mr. E. E. Elphick, M.R.C.V.S., Departmental Veteri- 
narian at Hastings. Mr. Elphick’s article on “ Liver-fluke in Sheep 
and its Control,” published in the Journal for October, 1926, may also 
be referred to by farmers for practical information and advice. 


TESTING OF NEW-ZEALAND-GROWN WHEATS. 

RESULTS FOR YEARS 1926 AND 1927. 

L D. Foster, M.Sc., and F. J. A. Brogan, M Sc , Chemistry Section, 

Wellington. 

I.— MILLING-QUALITIES. 

This year fifty-three samples of wheat have been experimentally milled 
by the Chemistry Section. Twenty- nine of these were grown in the 
1927 harvest, and twenty-four in the 1926 harvest. Twenty-six 
samples were grown at Ashburton Experimental Farm, fifteen at Lincoln 
Agricultural College, and twelve at Horrelville and Methven — all in 
Canterbur3^ The average yield of flour was very satisfactory, that 
for the 1927 harvest being slightly higher than for 1926. In general 
the samples from both harvests were excellent in appearance, well 
filled, of good uniformity, and free from weathering. No wheats were 
more difficult to mill than the average, while several were easier. 
These are indicated in the accompanying tables. 

1926 Harvest Wheats (Table 1). 

Queen Fair (W 160) was the best flour-yielding wheat tested from 
the 1926 harvest, giving 77-4 per cent, flour. If one refers to the 
Journal for June, 1924, p. 403, it will be found that Queen Fair was 
also the best of the miscellaneous wheats tested in that year (76-8 per 
cent, flour). This year (1926) the variety (X 365) gave 76-6 per cent. 
This scries of figures for three consecutive years (76*8, 77*4, and 
76*6 per cent.) is interesting and significant. This wheat, together 
with Yeoman (W 156), gave excellent yields of flour. The good yields 
which Yeoman is now producing should be carefully noted, as this 
wheat may possibly also possess excellent strengths under New Zealand 
conditions. 

Solid-straw Tuscan, White-straw Tuscan, Dreadnought, Jumbuck, 
College Hunter's, Goldberry, Red Marvel, College Velvet, Velvet Ngapara, 
and Yandilla King, all grown in 1926, ga\ e very good yields of flour. 
The remainder gave good to medium amounts. 

1927 Harvest Wheats (Table 2). 

The best wheat te.sted in 1927 as regards yield of flour was a 
sample of College Hunter's (X 369) grown at Ashburton Experimental 
Farm. This gave the excellent yield of 777 per cent, flour. Following 
closely was Goldberry (Hybrid W., X 370), with 77-6 per cent, flour. 
A sample of the same wheat (X 380) grown this year at Lincoln gave 
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76*8 per cent, flour. Last year a sample of the same variety gave 

75*2 per cent, flour, while the yield was 77*3 per cent, in 1925 and 

75*6 per cent, in 1924. There can be no doubt that Goldberry as a 

rule produces an excellent percentage of flour. Incidentally these 

consistent yields give an indication of the reliable results that may be 
obtained from efficient experimental milling. It can be no accident 
that Goldberry over a series of years has given such a very good flour- 
yield, but rather the result of essential characteristics manifesting 
themselves during reasonable experimental milling tests. The strength, 
or baking-quality, of Goldberry remains to be established. 

There are several little-known varieties among the 1927 wheats, as 
well as two crossbred wheats in the experimental stage, which give 
excellent jdelds of flour. A sample of Yeoman II grown at Lincoln 
is conspicuous with the excellent yield of 76-4 per cent, flour. This 
is a very encouraging yield, and agrees closely with the sample of 
Yeoman grown at Ashburton in 1925, which gave 76*8 per cent, flour. 
This latter flour (W 156), as far as behaviour in the mill and general 
appearance of the flour goes, was probably the best flour for strength 
tested in 1926 and 1927. 

Among the wheats from the 1927 harvest giving very good yields 
was the variety Biffen II, from Lincoln College, with 75-8 per cent, 
flour. Victor, producing 75*2 per cent., is no exception to the rule 
that this variety may generally be expected to give a good yield of 
flour ; it usually fails, however, in baking-qualities. 

Other interesting varieties giving good yields of flour are Essex 
Conqueror, Red Fife, Velvet, Pearl, and Marquis, all wheats which may 
also be expected to produce flour of good baking-strength. Those 
wheats producing less than 72-5 per cent, flour in 1927 muy be classified 
as good to medium, none giving less than 70*0 per cent, flour. 

Averages, 

The av^erages for the different districts were as follows 

Per Cent. Flour Per Cent. Flour. 

1926 — Ashburton . . 74*4 j 1927 — Ashburton . . 747 

Horrelville, &c. . . 73-9 , Lincoln College . . 74*5 

There was a certain tendency, not reflected in the above figures, 
for the 1927 wheats to give higher flour-yields, nine of the twent}"- 
nine test^ being classified as <‘xcellent, compared with two of the 
twenty-three grown in 1926. 


Low Temperature Research. — The successful marketing of Empire produce 
from overseas depends upon no single factor more than upon the skilful develop- 
ment of cold-storage processes (states a recent report of the Empire Marketing 
Board, London) ; and research into these processes is also of great importance 
in its bearing upon the keeping-qualities of the produce of the home supplier. 'Che 
Low Temperature Research Station at Cambridge under the auspices of the Depart- 
ment of Scientific and Industrial Research has already made contributions to 
this development which have been gratefully recognized throughout the Empire and 
which point to invaluable opportunities for their extension. The Board has accord- 
ingly approved a substantial grant for the extension of this station at Cambridge, 
and has given provisional approval to a scheme for the erection of a new station 
at East Mailing, Kent, for cold-storage experiments on a semi- commercial scale 
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PASTURE-IMPROVEMENT. 

TOP-DRESSING EXPERIMENTS WITH POTASH AND 
NITROGEN IN AUCKLAND PROVINCE. 

T. H. Patterson, H.D.A., Instructor in Agriculture, and J. W. Woodcock, N.D.A,, 
Assistant Instructor in Agriculture, Auckland. 

To state that grassland is the mainstay of the New Zealand farmer is 
only stressing the obvious. The truth of the statement, however, is 
exemplified more in the North Island than in the South Island, where 
cereal production and other cash crops occupy an important place in 
farming. It is particularly true of the northern portion of the North 
Island, where, with the exception of cob maize, the farmer is dependent 
almost wholly on his pastures. 

In order to establish and maintain good grassland the application 
of pho.sphatic manures to the soil is essential. This fact is fairly 
widely recognized, though manuring of grassland is not so widely 
practised as is generally supposed. Even in the Auckland Province, 
where the main crop is overwhelmingly grass, only about one-fifth 
of the area in grass is regularly top-dressed with fertilizer. This 
estimate was made recently, and was arrived at after calculating the 
total amount of phosphate used in the province for top-dressing, and 
allowing that on the average a dressing of 2 cwt. per acre was applied 
annually. 

In districts where intensive dairying is the main type of farming 
followed, top-dressing with phosphatic fertilizers is a regular practice. 
Except on the best soils, much of the country which is now giving 
profitable returns would not be in first-class pasture were it not for the 
fact that phosphatic manures have built up soil-fertility so that such 
a pasture can be maintained. 

The sure place now occupied in farming practice by phosphatic 
top-dressing of grassland, especially in the dairying districts, has 
attracted the attention of farmers on the wider areas where grazing 
of sheep and cattle is the chief occupation and the demands on the 
soil are relatively less than on more intensively farmed country. On 
these lands the response to phosphates is very marked, and no doubt 
the good results already attained during the last two or three years 
will tend to make top-dressing as indispensable to their profitable 
farming as on the dairying-lands. Farmers have hitherto been relying 
on the virgin fertility of the soils on the sheep and cattle country, but 
the natural reserves are certainly showing clear signs of depletion, 
with deterioration of the pastures, which in turn causes a lowering 
of the carrying-capacity, followed by diminished returns. 

The Department of Agriculture has accumulated a mass of useful 
information from soil-analysis, from systematic field experiments, and 
from the experience of farmers in the use of fertilizers on grassland. 
The comparative values of different phosphates on the market have 
been widely tested, and fairly definite advice can be given on the use 
of the different kinds. But the case for fertilizers supplying potash 
and nitrogen has not been worked out. The opinion has been widely 
held that nitrogen is not necessary for grassland, as it was considered 
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economically sound to increase clover-growth by the use of phosphates, 
the clovers in their turn supplying available nitrogen to be absorbed 
by the grasses. The recent German experiments on grassland have 
shown that direct feeding of grasses with nitrogen may be highly 
profitable. The position taken up is, If nitrogen supplied indirectly 
by the clovers is so good for the grasses, why not supply the nitrogen 
direct to the grasses ? 

Plan of the Auckland Experiments, 

In the Auckland Province a series of held experiments have been 
designed to test this proposition on an economic basis. Trials, using 
green-weight increases on small-scale plots establi.shed in different 
parts of the province, are being made. In addition a small farm of 
50 acres at Manawaru, near Te Aroha, running a milking-herd of thirty 
dairy cows, is being dressed with sulphate of ammonia, and the measure 
of improvement in this case will be the increase or otherwi.se of milk 
and butterfat returns from the herd over a number of sea.sons. 
Similar experiments have been established to test pota.sh. In both 
ca.ses phosphates, with and without lime, form the basis of the 
manuring. 

These experimental plots are all situated on soils which have been 
heavily manured with phosphates for many years — up to ten and 
even twenty years. The contention is that if potash or nitrogen is a 
limiting factor these soils should tend more to show this fact than 
other soils not .so treated. The trials dealt with in this report refer 
to Maunu, near Whangarei . Matangi, near Hamilton ; and Te 
Aroha. 

The manures u.sed were as follows, the quantity per acre being 
stated in each case : — 

(1) Superphosphate (44, 46 per cent.), 3 cwt. 

(2) Superphosphate (44/46), 3 cwt., plus sulphate of potash, 

f cwt. 

(3) Superphosphate (44/46), 3 cwt., plus dried blood, J cwt. 

A fourth plot was left unmanured. 

The plots were laid down the width of the manure-drill — 8 ft. or 
9 ft. wide — along the field for a distance of 6 chains. A cross-dressing 
of 5 cwt. of carbonate of lime per acre was applied at i-chain intervals, 
so that the effect of the manures on limed and unlimed pasture could 
be noted. There were six replications of each treatment, giving 
twentj^-five plots in all. 

The plots were closed during the haying season of 1926, and. when 
cut, a uniform swath was taken along the centre of each plot for a 
distance of J chain, and the green material weighed. Each weighing 
therefore represents the amount of herbage from .iTn acre. The weight 
per acre has been expressed as tons of hay, by taking the hay weight 
as being one-third of the green weight. 

Farm of F. 0. Barge, Maunu. 

Soil : Medium volcanic loam ; lime-requirement, 4*2 tons per acre 
(Hutchinson and McLennan method) ; total phosphoric acid, 0*17 per 
cent, (top soil dried at 100° C.) ; available phosphoric acid, o-oi8 
per cent. Pasture : Cocksfoot, rye-grass, and white clover, with a 



156 


N.Z. JOURNAT. OF AGRICULTURE. 


SEPT. 20 , 1927. 


certain amount of paspalum and ratstail. History of field : Sown to 
grass in 1920, with 3 cwt. per acre of equal parts super and blood 
and bone ; in 1922 top-dressed with 2 cwt. super and i cwt. lime 
per acre ; 3 cwt. super in 1925. Cut for hay in 1925. 

The manures for the present experiment were applied 8th July, 1926, 
and the field was closed for hay during August. There was no visible 
difference in appearance of the plots during the growing - period. 
The crop was cut on 6th December, 1926. Results are shown in 
the following table: — 

Table i. — Results, F. O. Bargees Farm, Maunu. 


Comparison, A versus B. 

Number of 
Compared 

Plots. 

Unlimed Plots. 


A Super 

B. Control 

24 

.. 

A. Super and potash 

B. Control 

24 

A. Super and blood 

B. Control 

24 

A. Super and potash 

B. Super 

24 

A. Super and blood 

B, Super 

i 24 

1 

lAmed Plots. 


A. Super 

B. Control , . . . 

! 

i 

A. Super and potash 

B. Control 

1 

24 

A. Super .ind blood 

B. Control 

24 

A. Super and blood , . : 

B. Super . . . . 

24 

A. Super . . . . ' 

B. Super and potash 

i 24 


Weight ex- 
pressed as 
Tons of Hay 
per Acre. 

Difference 
in Favour of 

Difference 
Significant 
(S.) or Non- 

Cost of 
Manures 

A (Tons). 

significant 

(N.S.). 

(f.o.r. Prices) 



S. 

i £ 

S. 

d. 

4-133 

3-828 

0305 

0 

16 

10 


4-175 

3-82Q 

o- 34 () 

S. 

I 

8 

I 

4-183 

0-198 

S. 

1 

T 

7 

9 

3-085 


’ 


• 


4*2()2 

0-124 

N.S. 

1 

8 

I 

4-138 

•- 


0 

16 

10 

4-115 : 

0-28 

N S. 

1 

7 

9 

. 4-087 



0 

lb 

10 

4-189 

3-991 

0-198 

! 

1 0 

16 

TO 

4-188 

3 -990 

0-198 

i 

S. 

i 

' I 

8 

9 

4-317 

3-888 

0-429 

S. 

T 

1 

7 

9 

4-174 : 

0-40 

Is’ S. 

I 

7 

9 

; 4-128 


. 

0 

16 

10 

4-244 

0-69 

N.S. 

0 

lO 

10 

, 4-175 , 



1 ^ 

8 

9 


Note, — difference is regarded as “significant" when the chances (computed by the statistical 
method) are 30 to i or more in its favour. 


It will be seen from the table that all the treatments have given 
substantial weight-increases over no manure, but when the treatments 
are compared each with the other the differences thus revealed are 
not statistically significant. In other words, the differences may not 
be real and due to the effect of the manures. It cannot be said, there- 
fore, with any certainty that any one treatment is better than another 
at this stage of the experiment, but it would appear that neither the 
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addition of potash nor of blood to the phosphate has caused any 
measurable increase in the weight yield. 

According to the chemical analysis taken before the dressings were 
applied, this soil was deficient in available phosphates and only 
moderately supplied with total phosphates, and it may be that the 
manuring of the field with phosphates has not reached that stage 
when it can be supplemented to advantage by the addition of nitrogen 
or potash. 

The aftermath was inspected at various times after cutting, and, 
although the top-dressed plots were practically indistinguishable one 
from the other, the check plots showed generally more bare spaces, 
more weeds of the catsear and hawkweed type, and less clover than 
the adjoining plots. It was also noticed that a preference was shown 
by the stock for the limed areas irrespective of the top-dressing used. 

Farm of J. A. Clothier, Hungahunga (Te Aroha). 

Soil : Consolidated silty peat, overlying heavy clay ; lime- 

requirement, 7'3 tons per acre (Hutchinson and McLennan method) ; 
total phosphoric acid, o-o8 per cent. ; available phosphoric acid, o*oi8 
per cent. History of field : Sown to grass in 1923 ; cut for hay in 1924 ; 
top-dres.sed with 2| cwt. super per acre in 1924 and 1925. 

The manures for the present experiment were applied on 13th 
September, 1926, the pasture at that time being composed mainly of 
perennial rye-grass, cow-grass, timothy, and white clover. The crop 
was cut for hay on 19th January, 1927, and up to the time of cutting 
there was no marked difference of the herbage in the various plots. 
Results of the weighings are set out in Table 2. (Sec next page.) 

All the manures, it will be observed, have given increases when 
directly compared with no manure, and the increase is so appreciable 
that each treatment repaid the cost of application. An outstanding 
feature of the results, however, is the increase given by the addition 
of potash to the phosphatic dressing on the unlimed plots. The 
increase apparently due to the same manuring on the limed plots is 
not significant, the odds in favour of the difference being less than 
30 to I, and therefore such increase cannot, with practical certainty, 
be regarded as being due to the manurial treatment. The soil 
analysis indicated that this soil was deficient in total phosphate, yet 
well supplied with available phosphate. The indicated lime-require- 
ment was very high indeed. 

The favourable response to potash in this experiment supports the 
claim that peat soils need that constituent and respond to applications 
of it. The application of lime on the peat soil gave a favourable 
result on ail the plots. When treatments are compared, therefore, 
on the limed areas it will be seen that the influence of the lime has 
somewhat masked the increase due to potash. In other words, the 
potash does not appear to have asserted itself so much in the limed as 
in the unlimed plots ; but this can be understood when due allowance 
is made for the good effects brought about by the lime. 

When the aftermath was examined on 24th February the check 
plots could be easily distinguished, standing out as golden strips of 
flowering catsear and hawkbit. As the herbage consisted mainly of 
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Table 2. — Results 

on J. A. 

Clothier*s Farm, Hungahunga. 


Comparisnn, A versus H. 

Number of 
Compared 
Plots. 

Weight ex- 
pressed as 
Tons of Hay 
per Acre. 

Difference 
in Favour of 
A (Tons). 

Difference 
Significant 
(S.) or Non- 
significant 
(N.S.). 

Cost of 
Manures 
(f.o.r. Prices). 

Unlimed Plots. 

A. Super 


2-265 

0-273 

S. 

£ 8. d. 

0 16 10 

B. Control 


1-992 




A. Super and potash 

24 

2-325 

0-383 

S. 

1 8 I 

B. Control 


1-942 




A. Super and blood 

24 

2-315 

0-415 

S. 

I 7 9 

B. Control 


1-900 

. . 

•• 


A. Super and potash 

24 

2-574 

0*258 

S. 

I 8 1 

B. Super 


2-316 



0 16 .10 

A. Super 

! 

1 ' 

2-214 

0-009 

N.S. 

0 16 10 

B. Super and blood 

1 

2-205 

1 

1 

I 7 ^ 

Limed Plots. 

A. Super . . . . 

24 ; 

2-413 

0*314 , 

S. 

0 16 10 

B. Control . . . . 

1 ! 
! “ i 

2-099 , 




A. Super and potash 

1 

24 ; 

2 - 4^3 

0*293 

! s. 

I 8 I 

B. Control . . . . 

1 

1 

2*140 




A. Super and blood . I 

24 . 

2-454 . 

0-364 j 

s. 

I 7 

B. Control . . . . I 


2-090 

1 



A. Super 

24 i 

2-385 

( 

0-069 ‘ 

N.S. 

0 16 10 

B. Super and blood 


2*316 




A. Super and potash 


2-572 


N.S. 

1 8 i 

B. Super 

1 .. 

{ 

2 * 43 ^ , 

0*132 j 


0 16 10 


cow-grass there was no great difference between the remaining plots, 
except that the potash plots appeared to be more vigorous and of 
better colour, and it was noticed that on the first grazing the dairy 
cows showed a preference for them. The limed plots gave noticeable 
increases in clover-growth over the check plots. 

Farm of W. Ranstead, Matangi. 

Soil : Pumiceous loam ; lime - requirement, 4-8 tons per acre 
(Hutchinson and McLennan method) ; total phosphoric acid, 0*17 
per cent. ; available phosphoric acid, o-oi8 per cent. Pasture : Rye- 
grass, cocksfoot, crested dogstail, and white clover. History of field : 
Old pasture ; had been top-dressed for seven years at least with 
2 cwt. to 3 cwt. of either super or basic super. 

The manures for the present experiment were applied on 19th July, 
1926. The field was closed for hay in September, and cut on 14th 
and 15th December. At the time of cutting the check plots could 
be distinguished from the manured plots quite easily on account of 
their brown appearance, due to the less amount of clover in the 
herbage and a greater proportion of rib-grass. 



8BPT. 20, 1927. 


N.Z. JOURNAL OF ACiRlCULTURE. 


159 


The following table gives the results : — 

Table 3. — Results on W. Ranstead*s Farm, Matangi. 


Comparison, A versus B. 


Number of 
Compared 
Plots. 

Weight eX' 
pressed as 
Tons of Hay 
per Acre. 

Difference 
in Favour of 
A (Tons). 

Difference 
Significant 
(S.) or Non- 
significant 
(N.S.). 

Cost of 
Manures 
(f.o.r. Prices). 

(Inlimed Plots. 

A. Super 


20 

3,298 

0-217 

S. 

0 

s. d. 
16 10 

B. Control 



3*idi 


•• 



A. Super and potash 


20 

2952 

0-166 

N.S. 

I 

8 I 

B. Control 


•• 

2786 




•• 

A. Super and blood 


-25 

3321 

0-447 

S. 

I 

7 9 

B. Control 



2-874 





A Super and potash 



3*413 

0-067 

N.S. 

I 

8 I 

B. Super 



3-34<^> 



0 

16 TO 

A. Super and blood 


20 

2752 

0-125 

! N.S. 1 

I 

7 9 

B. Super 



2O27 1 


1 •• i 

0 

16 10 

Limed Plots. 

A. Super 


30 

2-925 

0-360 

1 

i i 

0 

16 10 

B. Control 


1 

2-555 

•• 

1 


•• 

A. Super and potash 


24 

2-791 

0350 

1 1 

1 

1 

8 I 

B. Control 



2-440 


1 

{ i 



A Super and blood 


30 

3*095 

0-277 1 

' s. 

1 

7 9 

B. Control 


j 

2-818 ! 





A. Super and potash 


30 1 

3*37t» 

0-364 

1 ' 

S. ; 

1 

8 I 

B. Super 



3-012 


1 

0 

tO 10 

A. Super 


24 

2*514 ' 

0-002 

N.S. , 

0 

TO 10 

B. Super and blood 


• • 

2*512 , 


1 

•' 1 

1 

7 9 


The figures show that super plus potash has failed to give any 
significant increase over no manure on the unlimed plots, but, except 
for this, all the manures have given good results when compared with 
no manure. Moreover, the addition of potash to super has given a 
significant weight-increase over superphosphate alone on the limed 
plots. This is diametrically opposed to the results secured at Hunga- 
hunga. Further trials may clear up this matter. 

An examination of the field a few weeks after cutting revealed the 
fact that the check plots stood out from the rest on account of the 
seed-heads of rib-grass. Of the manured area the potash plots were 
grazed the more evenly and closely, while the blood plots showed a 
good deal of top which had been neglected. When an inspection was 
made during the winter the limed plots were looking much better 
than the unlimed, chiefly on account of the white-clover content ; 
and the same observation could be applied to the treated plots when 
compared with the checks. 
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General Comments. 

While the foregoing results were obtained within five months of 
treatment, and as yet no definite general conclusions can be drawn, 
there are a few facts which may be commented upon. 

A nitrogenous dressing is generally claimed to stimulate growth 
and to give greater bulk, especially when applied in spring to the hay 
crop. Yet at each centre nitrogen in the form of blood has failed to 
give any appreciable increase. The complete test of these manurial 
treatments, however, may come later on, when, after further dressings, 
any change in the herbage has been observed. At two places potash 
added to the superphosphate has given good results in the first year, 
and it will be noted that at each of them the soil, according to analysis, 
was relatively high in the amount of available phosphate prior to the 
manures being applied. Further, chemical analysis showed that the 
soils were well supplied with potash. 

In every case, with the exception of super and potash on the unlimed 
plots at Matangi, the pastures have been responsive to the various 
treatments, and in most cases the increase has been sufficient to cover 
the cost of the manures. Yet the most striking results were seen in the 
aftermaths, when, after a few weeks from the time of cutting, the check 
plots were masses of flowering weeds. It would appear that under 
ordinary circumstances, when a pasture is closed for hay, those weeds 
of the catsear type which are not shade-loving and are kept subdued 
by the hay crop assert themselves on the shady conditions being 
removed. Yet spring top-dressing seems to prevent this, probably on 
account of the increased clover content of the pasture “ bottom.'' 

These experiments will be continued during the next season as far 
as possible, and it is to be hoped that further useful data will be 
obtained from the composition of the herbage as well as from the hay 
weights. 


We tender thanks to Messrs. Barge, Clothier, and Ranstead for 
their valuable co-operation with the Department. We also acknow- 
ledge the help given by Mr. A, H. Cockayne, Director of the Fields 
Division, in planning the trials, and by other members of the Division 
in securing the experimental results. 


Deficteiicv Diseases of jAve-stock. -The Empire Marketing Board remarks in 
a recently issued report : “ One of the gravest yet most obscure handicaps to the 
rearing of flocks and herds in several parts of the Empire is the deficiency of 
minute quantities of mineral salts in their pastures. This lack hinders the growth 
of animals, and even causes them to perish from malnutrition. Following pioneer 
work done in various parts of the Empire — and notably in South Africa — research 
into this question, the importance of which was brought to the Board's notice at 
an early stage by the Committee of Civil Research, is already being pursued upon 
a concerted plan, with funds provided partly from the Empire Marketing Fund 
and partly from local public or private sources, at the Rowett Institute, Aberdeen, 
in the highlands of Kenya, in New Zealand, and in Australia. No better example 
could be offered of the value of scientific * team work' throughout the Empire." 
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MARTON EXPERIMENTAL AREA. 

NOTES ON OPERATIONS, 1926-27 SEASON. 

J. W. Deem, Instructor in Agriculture, Wanganui. 

The early part of the season at Marton was very wet, preventing agri- 
cultural operations being carried out in a satisfactory manner. Good 
seed-beds could not be prepared on the heavy soil of the Experimental 
Area, and sowing had to be done under very difficult conditions ; 
portions of areas sown in cereals were .subsequently swamped out by 
heavy rainstorms. About New Year the weather took up, and 
harvest operations were conducted under very satisfactory conditions 
for this district. The rainfall for the year was as follows : - 


1 


Month. 

N umber 
' of Wet 
Days. 

Month’s 

Rainfall. 

Average 
Rainfall, 
iqi 6 to 

1927. 

Month. 

Number 
of Wet 
Days 

Month’s 

Rainfall. 

Average 
Rainfall, 
1916 to 

1927. 

I92n. 

1 

In. 

1 

In. 1 

1927- 


In. 

In. 

July 

1 lO 

5’57 

39-68 ■ 

1 January 

1 10 

2-22 ; 

40-45 

August 

! ‘ I 

.V 75 

39-40 1 

1 February . 

8 

2-58 ■ 

402 1 

September . . 

i 9 

2*86 

40-02 ' 

Marclj 

1 ‘4 

4-82 , 

40*61 

October 

1 18 ; 

! 8-17 

38-57 ' 

i Vpril 

1 12 

. 3 - 5 ^ : 

40*34 

November . . 

15 i 

i 5-38 

40*10 , 

1 May . . 1 

1 II i 

3-90 1 

40-34 

December . . 

i 8 ! 

! 3-iS 

4050 

1 June 

! 14 I 

3-50 

49-51 


Arable Crops. 

The growing of cash crops is being gradually reduced at the Marton 
Area, each year more of the land being devoted to experimental work 
with grasses, clovers, and pasture top-dres.sing. The total area under 
crop in the 1926-27 season was 20 acres, 5 acres of this being in oats, 
8 acres in wheat, 2 acres in barley, and 5 acres in .swedes and chou 
moellier. 


Cereals. 

The wheat variety grown was Jumbuck, and, although large patches 
were drowned, it thre.shcd out at the rate of 34 J bushels to the acre. 
This wheat does well in the Marton district, but suffers from birds. 

One bu.shel of Spratt Archer barley, selection 37/6, was procured 
from England through the courte.sy of Captain H. Huntei, School of 
Agriculture, Cambridge. This was sown on \ acre on 28th September, 
1926, harvested 4th February, 1927, and threshed out of stook on 17th 
February, yielding 22J bushels, or at the rate of 68f bushels per acre, 
of very nice quality barley. The germination was fair, and the plants 
stooled well. Portion of this barley has been sent to the Fields 
Division at Christchurch, to be further tested out in Canterbury. The 
rest will probably be sown on the Marton Area in the season now 
commencing. 
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The oat crop consisted of a test between College Algerians and 
ordinary South Island and Australian Algerians. The College strain 
stooled out best, and appeared to give the better crop right through. 
The material from each area was stacked separately for cutting into 
chaff, but up to date of writing this has not been done. 


Swedes. 

A test was made of seventeen varieties. The crop was .sown on 
22nd December in drills 28 in. apart, thinned and intercultivated, the 
manuring being superphosphate at 3 cwt. per acre. The field on which 
the crop was grown is very stiff land, and was very wet right up to and 
for two or three weeks after sowing, when an acute dry spell set in and 
the soil set very hard. Consequently the crop did poorly and the 
yields were light. No swedes in the locality did well. The crop 
was weighed on i8th Maj% with the following results : — 


Table 2. 



Number 



Variety. 

or 

Roots 
per 1 
Cham. 

Weight 
per Acre. 

Remarks. 


1 

T. cwt. 1 


Studsgaarcl Itamme . . 

76 

10 12 1 

2 per cent, of club* root ; quality poor. 

Hernsnaps Itamme . . 

84 

IT 2 1 

No disease ; roots small, but ciit sound 

Family No. 4 

76 

13 18 

No diseiivSe ; when cut going dark in 




centre. 

Wiboltt’s Danish Giant 

64 

21 4 

yory sound roots ; cut well. 

Bangholm Klank 

72 

17 8 

No disease ; quality fair ; cut very nicely. 

Sutton’s A . . 

7 (’ 

i 

3 

No disease ; a few nodular roots ; cut 


well. 

Sutton’s B. . 

64 

23 4 

No disease ; roots well grown, a few with 




slight nodular growth ; cut well. 

Sutton’s C . . 

56 , 

17 3 

No di.sea.se ; roots rather long shape ; 



i 

cut very nicely 

Bangholm Pajbjerg 

81 

I T 3 

No disea.se ; cut very nicely. 

Sharpe’s Great Scott 

72 

1 13 is 

No disease ; cut nicely and clean ; very 

Sharpe’s Supreme . . 



1 yellow. 

76 

21 4 

Green top ; sound, and cut well. 

Sharpe’s Paragon 

88 

29 16 1 

' Rather white flesh : sound ; cut very 

Sharpe’s Ai 



nicely. 

88 

25 15 1 

No disease, but going off in centre. 

Sharpe’s Ne Plus Ultra 

80 

1 29 16 1 

Going off a bit m centre, otherwise sound 

Sharpe’s Coronation 

84 

15 3 I 

Light-green top ; no disease. 

Sharpe’s Standard . . 

80 

J 7 13 ' 

20 per cent, of club-root ; sound roots 




cut well. 

Sharpe’s Premier 

56 

21 4 

Well-grown roots, but showing dark in 


i 

1 

centre when cut. 


A small manurial experiment was also carried out with swedes to 
test the proprietary fertilizer Sulfurophosphate against superphosphate, 
the rate in each case being 3 cwt. per acre. The seed was sown in 
drills 28 in, apart, thinned, and intercultivated. Two varieties of 
swedes were used, and weights were taken on i6th May. Results are 
shown in the following table : — 
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Table 3. 


Variety. Manure. 


Number of Rootf 
per Chain. 


Weight 
pet Acre. 


Remarks. 


I i 

Bangholm | Superphosphate ! 8r (average root, 17 R 
Pajbjergj | 1*63 lb.) I 

Ditto I Sulfurophosphate 63 (average root, ' 15 15 

j I -9lb.) i 


Bangholm 

Klank 

Ditto 


Superphosphate i 72 (average root, 
! ^ lb.) 

Sulfurophosphate I 80 (average root, 
1 >-44 lb j 


16 13 

15 8 


Roots cut nicely ; no 
disease. 

No disease ; roots cut 
nicely ; one or two show- 
i n g flight nodular 
growth. 

No disease ; cut well ; 
crop light. 

Roots rather smaller than 
superphosphate lot ; no 
disease ; rut well. 


It will be noticed that the germination was about equal, but super- 
phosphate gave the heavier crop ; no disease was present. 

Clovers and Grasses. 

The areas under clover tests have been extended, and now comprise 
various strains of both white and red clovers. In the white clovers 
the supremacy of imported wild white and Canterbury white over 
ordinary imported white is more apparent than ever. The two former 
have now grown into a close sward, covering the whole of the ground and 
producing green succulent fodder practically all the year round ; while 
the area sown with ordinary imported has become very patchy, showing 
large patches of water -couch and other inferior herbage, and not 
producing anything like the amount of fodder yielded by the Kentish 
imported and the Canterbury. If it were not for the fact that the 
ordinary imported reseeds itself to some extent, the area sown in it 
would be carrying very little. This clover rushes up to flower rapidl}^ 
and matures a quantity of seed, then for quite a long period is more 
or less dormant, producing practically no feed. The Canterbury 
white flowers about three weeks later than the ordinary, and taking 
100 as the percentage of flowering on the 01 dinary imported the 
percentage on the Canterbury would be in the vicinity of 30 per cent., 
while in the imported wild white it would not be more than 10 per 
cent., and only a small proportion of this appears to set seed. During 
the past two seasons an endeavour has been made to .secure seed from 
the imported wild white, but owing to its shyness in flowering we have 
not been successful. 

An area has also been sown down in perennial rye-grass, 15 lb ; 
cocksfoot, 6 lb. ; and imported wild white clover, 3 lb. per acre, to 
test the value of this mixture for permanent pasture. On half the 
area very-old-pasture Hawke's Bay rye-grass seed was used, and on 
the rest, standard Canterbury. This will provide an experiment to 
determine the lasting-value of old-pasture rye-grass seed, costing 12s. 
per bushel, against the standard at 6s. 

A lo-acre field has been sown in red clover and rye-grass to test 
out the feeding and lasting qualities of ordinary imported red clover, 
New-Zealand-grown, Vale of Clywd, Cornish Marl, and genuine Mont- 
gomeryshire late-flowering red. Five acres were sown on 8th April, 
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FIG. I. — CLOVEK AREAS, SHOWING DIFFERENCE BETWEEN NEW ZEALAND WHITE (LEFT) 
AND ORDINARY IMPORTED WHITE (rTGHT). 




FIG. 2 . — CLOVER AREAS, SHOWING DIFFERENCE IN FLOWERING BETWEEN IMPORTED WILD 
WHITE (left) and NEW ZEALAND WHITE (RIGHT). 

[PhtAas by H, Drake. 
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1926, and the sowings repeated on the adjoining 5 acres on 24th 
November. All the clovers, with the exception of ordinary imported 
red, came away well. The latter established poorly as compared with 
the others, both in the autumn and spring sowings, although the seed 
sown had given a laboratory test of over 90 per cent, germination. 
The Montgomeryshire red and Vale of Clywd appear to be very similar, 
both varieties having a definite spreading habit and being fully six 
weeks later in flowering than the ordinary imported and New-Zealand- 
grown varieties. Owing to this lateness in flowering the Montgomery- 
shire red and Vale of Clywd have a much longer growing-period and 
appear to produce a great deal more feed. During the past winter 
these two varieties have grown more or less right through, and provided 
quite a lot of fodder. To the casual observer the area under these 
clovers, when compared with the area under ordinary red, would 
suggest that the former had been heavily dressed with fertilizers and 
the latter left untreated. As a matter of fact, the whole field has been 
treated in exactly the same manner. Further supplies of Montgomery- 
shire late-cut clover-seed are under order, and it is proposed to sow 
additional areas in this clover during the present season. It is also 
hoped that some seed will be saved from the present area next autumn. 

Small plots of pure sowings of the various clovers and rye-grasses 
under test have also been established, also plots of several new strains 
of other grasses, including a plot of Phalaris stenoptera from seed 
imported from America by Mr. W. J. Poison, president of the New 
Zealand Farmers' Union. Several New Zealand specialists who have 
examined this grass declare that it is identical with a grass that has 
been grown in New Zealand for a number of years under the name of 
Phalaris bulhosa, or Harding grass. 


Pasture Top-dressing. 

The experiments referred to in last year's report (Journal, August, 
1926) have been continued, and a further series have been laid down 
to test Seychelles guano against superphosphate with and without 
muriate of potash ; also to test Seychelles guano, finely ground and 
standard Nauru phosphate, Sulfurophosphate, basic slag, and super- 
phosphate against one another. Some of the 1926-27 results are very 
interesting. Table 4 gives the results, in weight of green material, 
of five cuts for hay in Field 4 to test ordinary against finely ground 
Nauru phosphate ; Table 4a records a test between super, Nauru, 
and Nauru plus sulphur. 

I'able 4. 


Treatment per Acre. 


Total \ leld 
per Acre 
(^lve Cuts). 


Total Yield 

per Acre Increase dne 
from Adja- to Manure, 
cent Controls 


Ordinary Nauru phosphate, 80 per cent, fineness, 
3 cwt. ; applied 6/6/24 28/5/26 

Special Nauru phosphate, 120 per cent, fineness, 
3 cwt. ; applied 6/6/24 and 28/5/26 


T. cwt. 

33 3 


T. cwt. T. cwt. 

33 5 4 18 


38 4 i 33 19 


4 5 



i66 


N.Z. JOURNAL OF AGRICULTURE. 


SEPT. 20 , 1927. 


Table 4a. 


Tieatmeut per Acre. 


Superphosphate, 3 cwt. ; 20/9/24 and 28/5/26 . . 
Nauru phosphate, 3 cwt. ; 20/9/24 and 28/5/26 
Nauru phosphate, 3 cwt., and sulphur, 84 lb. ; 
20/0/24 and 28/5/26 


Total Yield 
per Acre 
( Five Cuts). 

Total Yield 
per Acre 
from Adja- 
cent Controls 

Increase due 
to Manure. 

T. cwt. 

T. cwt. 

T. cwt. 

37 I 

31 17 

5 4 

34 13 

30 7 

4 6 

1 34 2 

29 15 

4 7 


From Table 4a it will be seen that super has given slightly better 
results than Nauru, but this was due to increased yields in the first 
two seasons. In 1926-27 the Nauru gave a little better increase than 
super. It will also be noticed that the application of sulphur in com- 
bination with Nauru apparently had no effect on the yield. 

The results of a test between Rhenania phosphate, basic slag, and 
superphosphate are given in the next table : — 


Table 5. 


Fertilizer. 


1 Date applied. 

Yield per Acre 
(Green 
Weight'. 

Rhenania phosphate, 2 cwt. per acre . . 


29/5/26 

Tons. 

q-8o 

Basic slag, 2 cwt. . . 

. . 

29' 5/26 

9*94 

Superphosphate, 2 cwt. 


iH/y /26 

I 9 55 

L 


The weights, it will be seen, are about equal. Rhenania phosphate 
represents an attempt to produce an artificial slag, and contains 25 
per cent, phosphoric acid. Cross-sections of this field were* top-dressed 
with 30 per cent, potash salts at i cwt. per acre. The average weight 
from the areas that had potash works out at 9*63 tons per acre, while 
those that had no potash average 9-80 tons, or 0*174 tons in favour 
of no potash. This difference is not significant, but goes to further 
substantiate the previous findings that potash has no effect on the 
weight of material grown on this farm. It may, of course, improve 
the quality. 

Brice's Section, Field 3a. 

This area consists of some town sections that have been in grass 
for over thirty years. When taken in hand in 1921 the land was 
carrying a poor covering of Agrostis stolonifera (water-couch), and 
producing practically nothing, whereas at the present time the top- 
dressed pastures are first class and would carry from three to four 
sheep per acre, while the control would carry about i sheep and do it 
very poorly. Table 6 gives the manures that have been applied since 
1921. their cost, and the weight of grass from one cut per year for the 
past three years It will be noticed that the Nauru phosphate in trial 
No. 7 shows much poorer result^ than in 2, 3, and 4. There is a doubt 
about the material of the first application. Although supplied as Nauru 
phosphate, we surmise that it must have been a mixture of half Nauru 
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FIG. 4. — TOP-DRESSED PLOTS IN FIELD 4 A. 

Lime and super on right : control on left. 
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and half finely ground carbonate of lime, and as the latter has a 
depressing effect on the action of Nauru this might account for the 
poor showing on this area. 

Table 6 . 



! Total Green 



Tioatmcnt per Acre. 

1 Weight 

Increase 

Cost of 

(TTiree 

1 Years). 

over Control. 

Treatment. 

(i) Lime, i ton, 9/8/21 ; super, 2 cwt., 9/8/21, 
11/8/24, 28/5/26 

T. cwt. 

T. cwt. 

i s. d. 

T9 18 

16 2 

2 16 0 

(2) Bone char, 4 cwt., 9/8/21 ; special Nauru, 

4 cwt., 11/8/24, 28/5/26 

14 9 

10 13 

3 12 0 

(3) Walpole Island phosphate, 4 cwt., 9/8/21 ; 
Nauru phosphate, 4 cwt., 11/8/24, 28/5/26 

34 3 

10 7 

3 32 0 

(4) Nauru phosphate, 4 cwt., 2/11/22, 11/8/24, 
28/5/26 

34 3 

10 7 

3 32 0 

(5) Control (no manure) 

3 16 

. . 


(6) Basic slag, 4 cwt., 14/7/21, 11/8/24, 28/5/26 

1 32 15 

8 19 

3 18 0 

(7) Nauru phosphate, 4 cwt., 14/7/21, 11/8/24, 
28/5/26 

9 18 

6 2 

3 12 0 

(8) Ephos phosphate, 4 cwt., 14/7 /21, 11/8/24, 
28/5/26 

10 8 

6 12 

440 


Moss's Section, Field 4a. 

This area consists of several acres of town sections that have been 
down in pasture for over thirty years, and, like the control in Field 3A, 
carried a poor covering of Agrostis stolonifera when taken in hand 
two years ago. 

The following table gives details of hay weights i- - 


Taitle 7. 


rreatmout per Acre. 


Lime, i ton, applied 27/7/25 
Lime, J ton, 27/7/25 
Lime, J ton, 27/7/25 ; super, 3 cwt., 
27/7/25, 28/5/26 

Super, 3 cwt., 27/7/25, 28/5/2(3 . . 
Basic super, 3 cwt., 27/7/25, 28/5/26 
Slag, 3 cwt., 27/7/25, 28/5/26 . . 

Nauru, 3 cwt., 27/7/25, 28/5 /26 . . 
Super, ij cwt. ; blood and bone, 
ijcwt. ; 27/7/25, 28/5/26 
Super, cwt. ; blood and bone, 
ijcwt. ; sulphate of potash, 
jewt. ; 27/7/25, 2S/5/26 
Super, 3 cwt., 27/7/24, 28/5/26; 
nitrate of soda, i cwt., 7/10/25, 
13/10/26 


Hay Weight 
per Acre 
(Two Years). 


T. fwt. I 
I 14 i 
I T 5 
0 2 

4 18 

3 13 

5 17 i 
5 1 I 

3 14 ■ 

4 ^ i 


7 9 


Hay Weight I 
per Acre of | 
Adjacent 1 
Controls. 


T. cwt. 
1 12 
I II 
1 f) 

1 14 

i 17 

1 10 

1 14 

3 19 

2 3 


2 5 


Increase. 


T. cwt. 
o 2 
o 4 
4 

I 

I 3 ‘1 

I I lO 

4 b 
3 7 
3 15 

2 5 


5 4 


Cost of 
Treatment. 


{ s. d. 

I o o I 

0 TO o I 

1 Q o I 

I 19 

I 16 
I 16 

1 16 

2 8 6 

2 16 6 


490 


Co:»t per 
Ton of 
Increase. 

i s. d. 

o 10 2j 


0 10 8^ 

1 6 6} 

1 5 33 

o 17 oj 


O I O 12 3| 

oil o o\ 
o 
o 


By weight the super and nitrate-of-soda plot has given the largest 
increase, due to the excellent rejuvenation of grasses of the rye-grass 
and cocksfoot type on this plot, indicating that if one were going to 
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top-dress this class of pasture it might pay to give an application of 
nitrate of soda the first year. The basic slag has given the cheapest 
increase, and the quality of the material on this plot is also very fine. 
The lime and super, super, basic super, and Nauru plots are all very 
good. The ijcwt. super and i|cwt. blood and bone, and the ijcwt. 
super, ijcwt. blood and bone, and Jcwt. sulphate of potash have 
given the most costly increase, due to the inclusion of the blood and 
bone and potash. 

Strips were also top-dressed across this field with kainit, 2 cwt. 
per acre, applied on 27/7/25 and 28/5/26, and 30 per cent, potash, 
I cwt. per acre, 28/7/26, but neither have so far shown sufficient 
increase to warrant the application of these fertilizers. 

It is not proposed to apply further dressings of phosphates to this 
field at present, but the lasting effects of the various phosphates will 
be observed for a year or two longer. The increased weight on most 
of the plots has been brought about chiefly by the increase in clovers, 
but the results from the super and nitrate-of-soda plot are so striking 
that it has been decided to top-dress cross-sections over all the plots 
with nitrate of soda and sulphate of ammonia in the current year and 
note results. 

General. 

The total area of the farm is 63 acres, of which last season 20 acres 
were in crop and 16 acres were cut for hay twice and 5 acres once. 
In addition the area carried on an average approximately i| sheep per 
acre for the whole season, and could have done very much better had 
sheep been available when required. No sheep were on the farm in 
December, and very few in January and FebruaTy^ 


COPPER-SULPHATE POISONING IN SHEEP: A WARNING. 

Several instances have recently come under notice of mortality in 
hoggets and in grown sheep through drenching the animals with copper 
sulphate for stomach-worms. The drench in each case had been made 
at a strength of 2 to 2J per cent., instead of from i to i|- per cent., the 
correct strength. Also in each case mustard had been added. Mustard 
is probably used with the idea of stimulating the action of the bowel, 
but it must be remembered that when hoggets require a drench for 
parasites their stomach and intestines are already inflamed, and the 
action of mustard will still further inflame the surface of those organs. 

The correct strength for copper sulphate for use in sheep is a i to 
ij- per cent solution — that is, oz. to 2 oz, per gallon of water. Not 
more than the 2 oz. per gallon should be used, or the solution will be 
over strength. Dosage of the ij-per-cent. solution should be employed 
as follows : Sheep, 3 oz. ; hoggets, i J oz. to 2 oz. ; lambs, i oz. 

For treffcctive eatment of worms the animals should be starved 
overnight, and not hurried out on to grass for several hours after 

dosage. — Live-stock Division. 
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PARASITES OF THE PEAR-MIDGE (Perrisia pyn). 

REPORT ON THE 1926 CONSIGNMENTS FROM EUROPE. 

D. Miller, Entomologist, Biological Laboratory, Wellington. 

The work of establishing pear-midge parasites in the midge-infested 
areas of New Zealand was continued during the 1926-27 season. 
Arrangements had been made with the Imperial Bureau of Entomology, 
London, for Dr. R. C. Fisher to secure consignments of parasitized 
midge larvae from July to October, 1926.* This material, obtained in 
France and England, was carried during transport to New Zealand in 
ships* vegetable-chambers. In all there were five consignments, as 
follows : — 



Table r. 


Consign* 

ment. 

Place and Month collected. 

Date received in 
New Zealand. 

I 

1 Clielmsford and Bedford ; Jiilv . . . . . . , 

August 27th. 

2 

Versailles, Chatenay , and Angers : J iily . . . . j 

September dth 

3 

Versailles, Chatenay, and Chelmsford ; August 

October i6th. 

4 

Versailles and Angers ; September . . . . j 

I October 30th. 

5 

Versailles and Chatenay ; October . . . . | 

December 3rd. 

1 


The parasitized material was packed in damp moss placed in small 
wooden boxes, or in tins having the lids sealed with paper. The 
material as a whole arrived in good condition ; but there was con- 
siderable variation in the moisture present in the different boxes, varying 
from dry to moist and very moist. In all cases where the very moist 
condition obtained the material was from the tins with paper-scialed lids 

HANDLING IN NEW ZEALAND. 

On arrival in New Zealand all the consignments, except the fifth, 
were placed in cool storage, from which the material was periodically 
removed as required. As shown in Table i, the first two consignments 
arrived during August and early September, before the spring midges 
emerged in the field. In the first week of September leaves began to 
develop on the pear-trees, and on the 17th of that month the first midge 
was noted ; by the 28th midges were common both in Auckland and 
Nelson, when the spring infestation had definitely commenced. With 
first .sign of leaf-movement a batch of the first consignment of parasitized 
material was removed from cool storage and placed in emergence-boxes. 
Table 2 gives the history and average temperature of the several 
consignments under cool-storage conditions. To the periods of cool 
storage must be added in each case the period between leaving London 
and reaching New Zealand, which was practically the same with all 
consignments, though the actual average temperatures of the ships’ 
vegetable-chambers are not known (approximatety between 40® and 
50® F.). 

♦ An article by Dr. Fisher, giving an account of this work, was published in 
last month's Journal, 
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Table 2. 


Consignment. | 

Batch. 

Placed m 
Storage. 

Removed from 
Storage. 

Total Time in i 
storage (Days). 

Average Daily 
Temperature. 

1 J 

r 

First 

27/8/26 

1 1 

i 7/9, '.i* 1 

11 

,41*0^ F. 


L 

Second . . 

1 27/8/26 

23 /9/26 

^7 

4I'0" 

1 

f: 

First 

' 6/9/26 

23/9/26 ; 

n 

43 * 0 " 

2 S 


Second . . 

6/9/26 

29 / 9 /- 2 t> 1 

23 

43 * 0 " 

1 

"1 

Third . . i 

6/9/26 

19/10/26 1 

43 

44*85^ 

3 1 

^ 1 

All 

16/10/26 

1 iq/io/26 ! 

3 

42 *. 5 " 

4 

i All 

1 

'?o/lo/26 

j 20/11/26 

21 

44 * 0 ^ 

5 

! All 

Not coo 1- 

i 



i 

slored 

1 




EMERGENCE OF PARASITES. 

These 1926 consignments gave good results, a greater average number 
of parasites being secured than from the 1925 material Table 3 sets 
out the percentages of parasites (both Platygaster and others) secured 
from the material collected in the respective localities for the five 
1926 consignments, and also the condition in which the material of each 
consignment arrived in New Zealand. It will be noted that the first 
three consignments have been classified according to locality and 
condition into two or more batches, and some of the latter into lots. 



Since the number of boxes in each consignment varied, the average 
percentage of Platygaster emergence from the individual boxes in each 
consignment was taken as a basis to arrive at an idea as to what period 
of the year and what locality gave the best results. The data gained 
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by this method, though necessarily approximate, since the quantity of 
midge-infested material in each box would not be constant, agree very 
closely with Dr. Fisher's observations made on the controls kept at 
Oxford. 

INFLUENCE OF MOISTURE ON PLATYGASTER EMERGENCE. 

An important factor which would materially influence the emergence 
of Plaiygasfer is moisture. As seen in Table 3, the very moist material 
in tins (consignment 2, first batch, lot b, and third batch, lot 6) gave a 
much higher emergence than the others of the same consignment, 
while very dry material (consignment 2, third batch, lot a) gave no 
emergence at all. On the other hand, certain material (consignment 2, 
third batch, lot c), though very moist and in tins, gave no parasites of 
any sort, but an abundance of midges. In this last case apparently 
none of the midge larvse was parasitized. In regard to consignment 5, 
it would appear that parasitism does not occur, or only to a very little 
extent, during October. Lack of moisture in this case could not have 
been the cause of no emergences, since the material was very moist 
and in good condition. 

The best results, therefore, were secured from the moist to very 
moist material, the retention of sufficient moisture being an important 
factor, while the dry material gave few or no parasites or even midges. 
The best type of container for conserving moisture was the tin with 
paper-sealed lid. Wooden boxes allowed too great an evaporation 
unless completely wrapped in waxed paper (which has been found 
effective in the transport of blow -fly parasites). 

INFLUENCE OF ( OOL STORAGE ON PLATYGAvSTER. 

Concerning the influence of cool storage upon consignments i to 4, 
reference to Table 2 shows that the average daily cool - storage 
temperature at which the consignments were held varied from 41° F. 
to 44-85", while the minimum period was 11 days and the maximum 
43 days. 

In the case of the first consignment the first batch, held for 
II days at 41°, gave a somewhat higher emergence (see Table 3) than 
the second batch, held for 27 days at the same temperature. The 
slight variation in emergence may have been due to other factors than 
cool storage, such as variation in moisture, or to the degree of 
parasitism in the two localities where material was collected (Chelms- 
ford and Bedford). 

The second consignment was divided into three batches, the first 
being held for 17 days at 43°, the second for 23 days at 43°, and the 
third for 43 days at 44-85'' In lots a and b of the first batch, both 
held for 17 days at 43°, the much lower emergence (0-54 per cent.) of 
lot a was no doubt due to the comparatively dry state of the material 
and not to temperature, since lot b (very moist and in tins) gave an 
emergence of 2-42 per cent. In the case of the second batch, held 
for 23 days at 43°, the emergence was 1-61 per cent., and here, where 
the moisture was favourable, this reduction might be ascribed to the 
longer period in cool storage, but a consideration of the third batch 
apparently contradicts this. The third batch was held for apparently 
a much Jonger period than the first and second (namely, 43 days), though 
at a slightly higher average temperature (44*85®). Nevertheless the 
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highest emergence percentage (3*22 per cent.) secured from the second 
consignment was from lot b of the third batch, the material of which 
was very moist. On the other hand, lot a of this batch contained 
very dry material and gave no emergences. It would appear, there- 
fore, that lack of moisture, or state of parasitism, and not prolonged 
cool storage, was the factor influencing emergence, material in each 
lot having been collected at the same time from the same locality. 

Owing to some of the material of the third consignment having 
been collected at Versailles and some at Chelmsford this consignment 
was divided into first and second batches respectively, and held in 
cool storage for three days at 42-5®. On this consignment being 
opened on removal from storage adult midges and parasites were found 
alive. Of all the consignments, the third gave the highest average 
emergence-- •5-25 per cent. The influence of cool storage, during both 
voyage and three days in New Zealand, apparently had had no serious 
influence on the ultimate results, this consignment being very moist 
and in a good condition. It will be noted (Table 3) that the percentage 
of emergence from the second batcli (i*6i) was much lower than that 
from the first (3*64), but this was perhaps due to the locality from which 
the material of the second batch had been collected.. 

The fourth consignment was held in cool storage for 21 days J at 
an average temperature of 44® and gave an emergence of 0*32 per cent. 
It is probable, however, that the main factor in this rapid drop in 
emergence was due to the lateness of the season (September) when 
the mateiial was collected, the conditions of moisture in the packing 
being favourable. 

The fifth consignment, collected in October, was not placed in cool 
storage and gave no emergences, though the moisture conditions were 
good. The lateness of the season was no doubt the main factor in 
this reduction, as in the case of the foi*rth consignment. 

The very high emergence of the third consignment and the very 
low emergence of the fourth consignment might be ascribed to the 
influence of brief cool storage in the former and prolonged cool storage 
in the latter. On the other hand, in the second consignment lot b 
of the third batch gave a higher emergence, though held in cool storage 
for 43 days, than lot b of the first batch, held for 17 days, the 
conditions of moisture and locality being equal in both cases. Again 
the fifth consignment, not held in cool storage, gave no emergences. 
It would seem that cool storage, at least up to the point to which the 
first four consignments were subjected, did not seriously influence the 
percentage of Platygaster emergence. 

PERIODIC EMERGENCE OF PLATYGASTER. 

A consideration of the facts as set out in Table 3 shows that the 
percentage of emergence increased from the first consignment, through 
the second (both collected in July), to the third (collected in August), 
which latter gave the maximum number of Platygaster, In the case 
of the fourth consignment (collected in September) the number of 
Platygaster secured had dropped to below that of the first consignment, 
and” from the fifth (collected in October) no parasites were secured, 
and very few midges. 

18—A(. Journtl. 
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It may be concluded from the foregoing that the best period (in 
England and France) for collecting material parasitized by Platygaster 
would be during July and August, and to a less extent in September. 
There is no doubt that the percentage of emergences secured from the 
July material would have been much higher but for some of the 
material being very dry when it reached New Zealand. It appears 
also that October is too late in the season for collecting material. 

LOCALITY EMERGENCES OF PLATYGASTER. 

Considering the Platygaster vsecured from the first three consignments 
(see Table 3) : In the case of the first consignment — which was 
collected in England, at Chelmsford and Bedford — there was not 
much difference in the number of parasites secured from the two 
localities. The condition of the material from both localities was 
much the same, except that the Bedford material was slightly less 
moist than that from Chelmsford. The second consignment (collected 
during the same month as the first) was secured in France, and gave 
a higher average emergence, where the moisture conditions were 
favourable, than did the English material. A further interesting ca.se 
for comparison is afforded by the third consignment, collected in 
August — some from France and some from England. Here, again, 
the moisture conditions being equal, the emergence from the English 
material was lower (about half) than that from France. From this 
it may be inferred that material collected in England during 1926 was 
less highly parasitized than that from France, the time of collecting 
and the moisture conditions being equal. Owing to variation of 
moisture conditions no definite conclusions can be drawn as to the 
localities in France from which the most highly parasitized material 
was secured, except in the case of Versailles and Chatenay. 

PERCENTAGE OF SEXES OF PLATYGASTER. 

A very noticeable feature was that a much greater number of 
female than male Platygaster emerged from all consignments : from 
records kept 33*33 per cent, of those secured were males and 66*67 per 
cent, females. 


CHALCIDOIDS AND CAPSIDS. 

In all, twelve chalcidoids (ten females and two male.s) were secured 
from the first, second, and third consignments, both from the English 
and French material ; while from the first and third con.signments 
— English and French — eighteen capsids emerged. 

Summary. 

From July to October, 1926, five couwsignments of parasitized pear- 
midge material were collected in England and France. These, on 
the whole, arrived in New Zealand in good condition. After arrival 
all but the fifth were held in cool storage for varying periods. 

It was found that the greatest number of Platygaster were secured 
from the French material, especially from Versailles and Chitenay, 
and that July and August were apparently the best months for 
securing parasitized midge larvae. 

It was also found that the presence of sufficient moisture was a 
fundamental factor influencing the parasites, and that dry material 
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gave very poor results. The best type of container was the tin with 
a paper-sealed lid, or wooden box wrapped in waxed paper. Cool 
storage, to the point to which the material was held in New Zealand, 
apparently did not influence the percentage of Platygaster emerging, 
the main influencing factors being locality, month of collecting the 
material, and moisture. 

A much greater number of female than male Platygaater were secured 
~- 66 - 6 y per cent, and 33-33 per cent, respectively. 

A number of chalcidoids and capsids were secured from both the 
French and English material. 


INTERMEDIATE HOST OF LIVER-FLUKE IN 

NEW ZEALAND. 

RECORDED AS THE COMMON WATER SNAIL. 

C. S. M. Hopkirk, B.V.Sc., Officer in Charge, Wallaceville Veterinary Laboratory. 

With regard to the presence of liver-fluke (Fasciola hepaiica) in a 
portion of the North Island, an investigation has recently been carried 
out in the Hawke's Bay District for the purpose of determining what 
is the actual intermediate host of the fluke larva in this country. 

Thomas, working in England, showed in 1883 that the sporocystic, 
redial, and cercarial stages of the fluke passed through a fresh-water 
snail, Limnaeus truncatulus, but this snail is not found in New Zealand. 
McKay, in New South Wales, proved Limnaea brazieri to be the inter- 
mediate host. In order to gain .some idea of what .species of water 
snails might be* encountered in Hawke's Bay creeks, large amounts of 
watercress with snails adherent were examined. Unlike the experience 
of examination of similar material in Australia, species were few in 
number, but the representatives of species were frequently present in 
very large numbers. In the swifter-flowing creeks, and occasionally 
in the more open swamps, Potamopyrgus aniipodum was the chief 
snail present. This variety is hard-shelled and difficult to crush 
between the fingers. A second snail was also found in the moving 
water, Myxas arguta (Hutton), formerly known as Amphipeplca arguta. 

In the swamps where the water was fresh and where watercress 
was in evidence the softer-shelled snails lived in large numbers. Of 
these P. aniipodum var. zelandeae was by far the most common. A 
few snails considered to be P. corolla var. Salleana were also noticed. 
A new species of Planorbus was found in a limestone swamp, and was 
named by Mr. H. J. Finlay, of Dunedin, to whom specimens were sent 
for identification, Planorbus benhami. Unfortunately, this particular 
swamp has since been completely drained, and further specimens have 
not been procurable. 

By crushing snails out on glass slides it is possible to see the fluke 
larvae moving about in the debris. The mother redia may be seen 
with the naked eye, but a low power of the microscope is required 
for cercarial forms. Four distinct species of cercariae have been found 
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frequently: (i) A bifid-tailed variety, very fast moving and com- 
paratively small ; (2) an active variety bearing a spined tail ; (3) an 
eyed form very similar to the cercariae of Fasciola ; (4) the cercariai 
of F. hepatica. 

All of these forms were found in the same species of snail, P. anti- 
podum var. zelandeae, very possibly because of their thinner shell, which 
is so much more easily attacked, and because the swamp habitat of 
this snail is more conducive to parasitism. Snails received all the 
year round at this Laboratory from affected streams and swamps 
showed that the cercarial forms were present throughout the spring 
until December, but since then no larval stages have l^en found. Two 
reasons would appear to combine to cause this state — the facts (i) that 
warm weather appeared early in Hawke's Bay last year, and (2) that 
the season became very dry following a drought in the preceding year, 
when swamps had been thoroughly dried out. It would seem that 
the severe conditions obtaining in the preceding year had necessitated 
the killing-off of a greater proportion of sheep than usual in the district, 
and that sheep affected with fluke had died before the spring flush of 
grass in 1926. Snails were fewer, and with the early warm weather 
the cercariae had encysted on the swamp-weeds correspondingly early. 
Sheep had not fed of necessity on the swamps until the autumn, and 
so had picked up the fluke in small numbers then. There was not the 
adult-fluke infestation of sheep to the same extent, and fewer eggs 
were passed than usual from the sheep. That, combined with a greatly 
lessened swamp area and number of snails to propagate the fluke, 
made it impossible to find the larval stage in the many thousands of 
snails examined. 

Experimental work of hatching the eggs was easily carried out in 
a 22® C. incubator, the eggs hatching into fast-swimming miracidia 
in seventeen days, provided direct sunlight was brought to bear on 
the dishes on the seventeenth day. It was not possible, however, to 
induce these miracidia to become sporocysts, because it was found 
impossible to get the snails to live in the Laboratory in the aquaria 
set aside for them. Miracidia appeared to be attracted by the snail, 
but under the microscope were not seen actually boring into them. 

As cercarial forms were not found when it was possible to carry out 
the work of feeding encysted forms to sheep and rabbits — that is, when 
the rush of routine work at the Laboratory was over after the New 
Year — this experimental portion of the investigation remains to be 
carried out during the coming season. 

One factor which may have a bearing on the question — and McKa>' 
also mentions this fact in connection with his work in Australia — ^is 
the difference in the pH (i.e., the reaction) of the water of the Hawke's 
Bay District in question and that of other parts of New Zealand. This 
Hawke's Bay water is 7*2 or thereabouts, while water at Wallace ville 
is at least as acid as 6-4; again, just outside the range of fluke- 
infestation of sheep the pH is 6-8. Neutral water has a pH of 7*0. 

Though this fluke-investigation is by no means completed, yet 
the examination of many water snails has made it possible to record 
that the intermediate host of the liver-fluke (F. hepatica) in New 
Zealand is the common water snail Potamopyrgus antipodtm var, 
zelandeae. 
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The life-cycle of the fluke may be set out as follows : — 


Adult fluke present in sheep. 

Egg present in faces. 

Miracidium present in swamp-water. 


Sporocyst 
I^edia ^ 

Redia 1 (^present in snail. 

Cercaria / J 

Encysted cercaria present in water-weed eaten by sheep. 
Larval fluke present in intestine of sheep. 

Larval fluke present in peritoneal cavity of sheep. 

Adult fluke present in bile-duct of sheep. 


My thanks are due to Mr. H. J. Findlay for his identification of 
species of water snails. 


ASHBURTON EXPERIMENTAL FARM. 

OPERATIONS IN 1926-27. 

J. W. Hadfield, Instructor in Agriculture, Chnstchurch. 

Operations at the Ashburton Experimental Farm during the agri- 
cultural year 1926-27 were conducted as usual under the working 
management of Mr. J. G. McKay. The practice in the past, with a 
few exceptions, has been to publish in one report the results of 
all experimental work carried out on the farm. The large amount 
of data becoming available under present methods, however, would 
render the report too long for publication in any one month. Moreover, 
there is a decided risk of much of the specific work losing its identity 
and being disregarded if incorporated with a mass of other material. 
It has therefore been arranged to publish as separate articles the 
results of the main experiments examined by the statistical method. 
These will be contributed to the Journal by Mr. A. W. Hudson, who 
is specializing in this branch of the work in Canterbury. The principal 
subjects (continuing in most cases the records of the 1925-26 year's 
work, published in the Journal for November last) comprise the 
following : — 

(1) Wheat variety trial, with College Hunter's as control. 

(2) Manurial experiment with wheat — Ammo-Phos versus super- 
phosphate and sulphate of ammonia. 

(3) Manurial experiment with oats, comparing the effect of super- 
phosphate against a proprietary grain-manure in quantities of i cwt. 
and 2 cwt. per acre. . 

(4) Top-dressing of lucerne ; further increases resulting in 1926-27 
from the application of lime and superphosphate in 1924. 

(5) Treatment of seed wheat ; the effect of Semesan, copper 
carbonate, and formalin upon germination and yield. The results of 
this trial have been so strikingly in favour of Semesan and copper 
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carbonate, both in germination and subsequent yield, that to publish 
the results of this one year's trial might be very misleading. A 
second year's test appears desirable before any results are published, 
and further trial sowings were made last autumn. These included 
bluestone in addition to the other treatments specified. It may be 
noted here that the various treatments so materially affect germina- 
tion that the var3dng yields may be due as much to thick and thin 
seeding as to any direct action of the treatment. The trial this 
current year has been designed to examine the effect of thick and 
thin seeding as distinct from that of the treatment. 

Green manurial experiment with oats ; determination of the effect 
of ploughing in various crops upon the yield of oats. Owing to the 
variable nature of the soil on the farm this experiment will be 
discontinued, and the results obtained during the past season will not 
be published. 

Following are notes on more general work carried out on the farm 
during the past year : — 

PURE LINES OF SEED. 

A pure line of Dreadnought wheat, selected by Mr. McKay during 
1924, yielded sufficient grain to enable it to be passed for multipli- 
cation to Mr. J. Ruddenklau, of Glenavy, South Canterbury. A limited 
supply of seed should be available for distribution by Mr. Ruddenklau 
after the season 1927-28. In the meantime further selection is in 
progress to enable pure seed to be distributed every few years. 

Mr. McKay is also engaged in raising pure seed of Major, Marquis, 
Red Fife, Yeoman, Trifolium 14, and Essex Conqueror wheats, with 
a view to having such seed available for co-operative field trials during 
the next few years. 

The Ferristen mangold, a variety of Danish origin selected over a 
series of years at the late Moa Seed-farm, Central Otago, has proved 
of sufficient promise to warrant further trials. Seed is not avail- 
able, but from a number of roots grown during the past year it is 
hoped next season to harvest sufficient to enable a comprehensive 
trial to be carried out. 


POTATOES. 

In view of the initiation of seed-potato certification this season a 
large number of varieties were grown on the farm, the seed having 
been collected from various sources in Otago, Southland, and Canter- 
bury. The object was to collect data in regard to the characteristics 
of our commercial varieties and to determine the general standard as 
to purity and disease. Twenty varieties were under test, and of sixty- 
two lines submitted seven were • wrongly named and the remainder 
contained 7-8 per cent, of rogues. Counts were also made of plants 
in each line obviously below the general standard, and these revealed 
the presence of 267 per cent, of subnormal plants, due in most cases 
to the presence of disease. Opportunity was taken to make a large 
number of single plant and tuber unit selections from the healthiest 
lines submitted. It is hoped to make use of these in the production 
of pure di.sea.se-free lines. 
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LUCERNE. 

Satisfactory evidence is again forthcoming as to the value of lucerne 
for hay and grazing purposes in the district. In the report for the 
1925-26 season it was stated that, " although certain areas have been 
grazed on almost every occasion since they were sown in March, 1921, 
there is very little evidence of deterioration due to grazing ; nevertheless 
such evidence is directly proportionate to the extent of grazing carried 
out."' It now becomes necessary to add that the past season (1926-27) 
is the first in which any marked deterioration has been evident as a 
result of grazing the stands on this farm. An area grazed throughout 
the 1925-26 season for the first time was fully 8 in. shorter in growth 
in October than the adjoining area that had been hayed. The season 
was dry, growth was very scanty after the New Year, and the yields 
of hay were lower than in any previous year. 

The following grazing records, supplied by Mr. McKay, afford ample 
evidence of the value of lucerne 

Area of 9 acres : — 

146 hoggets and wethers . . . . Sept. 14 - Oct. 18 ^ 34 days. 

150 hoggets and wethers .. .. Oct. 30 -Nov 17 = 18 days, 

74 ewes and 74 lambs . . . . Nov. 8 - Nov. 17^10 days 

66 ewes and 74 lambs . . . . Dec. 6 - Dec. 28 = 22 days 

A rea of ii acres : — 

Hayed, yielding a little over i ton of hay per acre. Grazed 290 dry 
ewes, Nov. 29 to Dec. 8 = 10 days. 

Combined area ( 20 acres ) ' — 

66 ewes and 73 lambs . . . . Dec. 29 - Jan. 31—34 days 

89 wethers and 47 lambs . . . . Feb. 20 - Feb. 24 — 5 days. 

Area of 13 acres 

430 hoggets . . . . . . Sept. 16 - Oct. 5 — 19 days. 

150 ewes . . . . . . . . Nov. 5 - Nov. 19 - 14 days. 

140 ewes . . . . . . . . Nov. 9 - Nov. 20 — 20 days. 

147 hoggets . . . . . . Dec. 13 - Jan. 7 — 25 days. 

66 ewes and 47 lambs . . . Feb. 5 - Feb. 9—4 days 

89 wethers and 47 lambs . . . . Feb. 10 - Feb. 19 =r 9 days. 

An area of 2 acres that had been planted in wide rows was cultivated 
in March, 1926, and sown down with i acre each of Carton and 
Algerian oats at 2 bushels per acre. These were harvested with the 
main lucerne crop in November. The Algerians were then in ear, 
though not quite at the milk stage, and the Carton’s were still in the 
shot blade. 

The oats had a decidedly depressing effect upon the growth of the 
lucerne. They also bulked largely in the mixture, and, as they required 
more weathering, difficulty was experienced in saving the combination 
of lucerne and oats in good condition. 

PLANT-DISEASE CONTROL. 

Mr. J. C. Neill, Field Mycologist, has again made full use of the 
farm in conducting research work upon disease-control. One area 
was devoted to the control of corticium in potatoes, the seed being 
subjected to various treatments before planting. A second area w'd> 
used for comprehensive trials in connection with the control of cereal 
diseases. 
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WHITE ISLAND MINERAL DEPOSIT. 

TRIAL AS TOP-DRESSING FERTILIZER FOR PASTURE. 

T. H. Patterson, H.D.A., Instructor in Agriculture, and J. W. Woodcock, N.D.A., 
Assistant Instructor in Agriculture, Auckland. 

The attention of farmers and others interested in agriculture has been 
drawn during recent years to products from .White Island, the active 
volcanic island in the Bay of Plenty. A proprietary company is 
working various deposits, which are on the market as fertilizers. 
There is a guano of comparatively low-grade quality, and also a 
mineral deposit consisting mainly of sulphur, gypsum, and silica. 
While the value of bird-guano is well known as a fertilizer, the value 
of White Island mineral deposit, which forms the base of several 
mixtures now offered, is not so well known. The product being a 
local one, and many inquiries having been received of late by the 
Department of Agriculture as to its efficacy as a fertilizer, experiments 
were commenced last year to test it. The tiials were made on grass 
pasture, and the ground mineral deposit was tried as a top-dressing 
side by side with superphosphate. The chemical analysis of the 
sample submitted was as follows : — 


Water 


On Sample as 
received. 

Per Cent. 
20-8 

On Water-free 
Sample. 

Per Cent. 

Free sulphur . . 


. . 20*9 

20*4 

Calcium sulphate (gypsnm) 


. . 8-9 

9*0 

Silica 


• • 4-2*5 

53*7 

Nitrogen 


. . 0*02 

002 

Phosphoric iicid 


Trace 

Trace 

Potash 

. . 

. . Trace 

Trai e 


As there is no appreciable quantity of either phosphate, nitrogen, 
or potash contained in this substance, it could not be registered as 
a fertilizer under the Fertilizers Act. By reason of its sulphur and 
gypsum content, however, it may possess fertilizing-qualities. 

Attention has often been directed to sulphur as an element of 
importance in plant-nutrition, and it has been claimed that the sulphur 
content of superphosphate is partly responsible for the undisputed 
success of this feitilizer. But this has never been definitely proved ; 
in fact, applications of pure sulphur to crops in New Zealand have 
never met with any noticeable success. Gypsum has long been 
regarded as a soil-improver. Some authorities have stated that, in 
addition to its other benefits in relation to the soil, it releases potash 
and makes it available as a plant-food. Its beneficial effect on the 
physical condition of the soil, in common with burnt lime, was 
recognized many years ago, when the practice of applying " land 
plaster,'" as it was then called, was quite common. The mineral 
mixture of gypsum and sulphur, &c., it was suggested, might prove 
of use to crops in one or more ways. It might be a direct plant- 
food, or it might act as an agent which could release and make plant- 
food available ; or it might be used in conjunction with phosphatic 
fertilizer, such as rock phosphate, to render the phosphate more 
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readily available. The Department therefore decided to test this 
White Island product. 

An experiment was laid down in 1926 on the property of Mr. R. 
Burke, Waihou. The material was used as a pasture top-dressing, and 
its effects were compared, as stated, with those of superphosphate, 
while portions of the field were left unmanured. The field had been 
down in grass for fourteen years, and previous to treatment had been 
top-drcs.sed for five years — the first year with a mixture of i cwt. 
blood and bone and 2 cwt. super per acre, and the subsequent four 
years with 2 cwt. to 3 cwt. super annually. It had been cut for hay 
for five successive years. The soil is a light loam, overlying pumice 
rubble, typical of much of the Thames Valley and Waikato. The 
adverse effects of repeated cutting for hay and of hard grazing were 
demonstrated by the turf carried, which was chiefly composed of 
cocksfoot, yellow suckling - clover (trefoil), rib-grass, hair-grass, and 
Yorkshire fog, although a few of the better gra!Sses, &c., including 
perennial rye-grass, crested dogstail, and white clover, were present. 
Under such conditions, therefore, the fertilizers had every chance of 
asserting themselves in improving the pasture. 

The manures were applied on 14th July, and the application of 
both White Island product and super was at the rate of 3 cwt. pei 
acre, although, owing to the damp nature of the former and the 
varying rate at which it ran through the drill, the quantity actually 
sown was slightly under the intended amount. Thirteen plots, each 
J chain wide by 8 chains in length, were alternated, giving four plots 
of each manure and five check plots. The field was closed for hay 
during early October, and cut on 8th January last. Two cuts of the 
mower were taken along each plot, and each swath was measured up 
into chain lengths and the green material on each weighed. The 
swath nearest to the adjoining plot was taken in each case for making 
comparisons by “ Student's " method, the results being presented in 
the following table - 


! 

rreatineiits . 

\ compared with H 

Number of 
Failed 
Plots. 

Yield of (ireen 
Material per 
^ere 

Difference in 
Favour of A. 

j •Difference 

1 Significant iS ) 

; or 

, Non significant 
! (N S ^ 

A Super . . 

H. No manure 


Tons, 

r,.i 7 

5-7.^ 

Tons. 

o-n 4 

s. 

A. No manure 

15 . White Island product 

}-{ 

57^ 

5-2Q 

0-437 

s. 

A. Super . . 

B. White Island product 

}”{ 

.5*51 

5 

1 o- JOO 

s. 


• A diflfeieace m regarded as “ signifirant ” when the chances are greater than 30 to 1 jn jt? 
favour. 

Cost of manures : Super, 12s. 6d. per ton f.o.r. ; \Miite Island product, 
{(> los. per ton f.o.r. 

It will be seen that superphosphate gave weight-increases over 
both check (no manure) and White Island product ; while the latter, 
when directly compared with no manure, caused a depression in yield. 
The trials will be carried a further stage during the season of 1927-28, 
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WHEAT-MANURING EXPERIMENTS IN 
CANTERBURY, SEASON 1926-27. 

A. W. Hudson, B.Sc.. B.Ag., Instructor in Agriculture, Christchurch. 

Co-operative experiments on the manuring of wheat were again 
carried out in the past season on four farms in the Springs and 
Ellesmere districts. The methods employed for the sowing, harvesting, 
and threshing of the crops followed the uniform practice adopted by 
the Fields Division in Canterbury, which was described in a special 
article published in the Journal for July, 1926. 

Experiment 1 : Farm of J. Foster, Ladbrook’s. 

Sowing in this experiment took place on 26th June, 1926, and the 
plots were harvested on 3rd February, 1927. The wheat variety was 
College Hunter*s, sown at the rate of ij bushels per acre. The previous 
history of the field was : 1925-26, potatoes : 1923-25, grass ; 1922-2^, 
wheat. The soil was defined by analysis as a silty loam. 

The manurial treatments, at per-acre rate, were as follows : — 

(1) Control (no manure). 

(2) Super, 42/44 per cent, tricalcic phosphate . . . . i cwt. 

(3) Super, 42/44 per cent, tricalcic phosphate . . . . 2 cwt. 

(4) Basic super, 41/43 per cent, tricalcic phosphate . . . . i cwt. 

(5) Basic super, 41/43 per cent, tricalcic phosphate . . . . 2 cwt. 

(6) Super, i cwt., plus dried blood (approx. 13 per cent, nitrogen), 

I cwt. . . . . . . . . . . . . 2 cwt. 

(7) No. 6 mixture, plus sulphate of potash (48 per cent. KjO), 

J cwt. . . . . . . . . . . . . 2j cwt. 

Seven replications of the above were sown, and the plots divided 
into four subplots at harvest. Up to twenty-eight plots were therefore 
available for comparison. Accidents during threshing, &c., were 
responsible for loss of correct weights of some plots ; hence the number 
ot paired plots in the table varies with different treatments. 

Observations during Growth. 

24th August, 1926 : All manured plots equal in appearance and 
slightly better than control. 

15th November : The crop had an exceptionally good deep-green 
colour. The controls were about 6 in. shoiter than the average of the 
manured plots (see Fig. i). The super, 2 cwt., and basic super, 2 cwt., 
per-acre plots were taller than the other manured plots. 

nth January. 1927 : Rust was very much in evidence. Apart 
from a slightly greener tinge, the controls were not distinguishable 
from the manured plots. 

The yield results of this experiment are shown in Table i. (Note, — 
The small differences in yield between the same treatments where 
recorded in more than one place are due to the different numbers from 
which the respective means have been calculated. This applies to all 
the tables.) 
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FIG. I. WHEAT-MANURING EXPERIMENTAL PLOTS ON J. FOSTER’S FARM. 

LADBROOK*S. 


Mr. J. W. Hadfield standing with one leg in a control plot (showing shorter 
growth) and the other m a super, blood, and potash plot A i-cwt. basic super plot 
lies on right of control. 

^ [Photo by the Writer. 


Table r . — Results of Expertmeni i. 

[Seven replications of each treatment. Plots divided into four subplots at harvest 
Area of individual subplot, acre ] 


Treatments. A compart'd with H 


A. Control (no manure) 

B. Super, 42/44, 1 cwt 

A. Control , . 

B. Basic super, 1 cwt. 

A Super, i c^\ t. 

B. Super, 2 cwt. 

A. Basic super, 1 cwt. 

B. Basic super, 2 cwt. 

A. Super, i cwt. 

B. Super, 1 cwt. ; dried blood, i cwt. . . 

A. Super, 1 cwt. ; dried blood, i cwt. . . 

B. Super, i cwt. ; dried blood, i cwt. ; 

sulphate of potash, i cwt. 


' Number 
i of Paired 
j PIot<^. 

Bushels per .Acre. 

1 

Yield. 1 Difference. 

•Diffcrenc 
, Significant (S.) 
or Non- 
s»gnificant 
(N.S.). 

} 

41-0 

469 

5 ot 

s. 

■}.c{ 

41-8 

46-8 

5-0 

s. 

} { 

47-6 

47-3 

0-3 

N.S 

1 

} « {: 

47- 1 

4 b -4 

07 

N.S. 

i} { 

47-8 

4 f )’9 

1 

0-9 

N.S. 

}-{ 

46- 4 

47 - 9 

i ‘5 

S. 


A difference is regarded as “significant ” when the chances are greatet than 30 to 1 in its favour, 
t The difference in each case is shown opposite the higher-yielding plot. 




184 


N.Z, JOURNAL OF AGRICULTURE. 


SEPT. 20 , 1927. 


Comments, 

(1) Super, I cwt., and basic super, i cwt., show equal increases over 
the control. Five bushels at 5s. per bushel (approximate net value 
after allowing for threshing, hauling, railage, 8 ^,) must be r^arded 
as a highly profitable increase, the manure costing only about 6s. per 
cwt. 

(2) Neither form of phosphate at 2 cwt. per acre has shown any 
increase over the same phosphate at i cwt. Hence the growth noted 
on 15th November did not indicate the result. 

(3) The addition of i cwt. dried blood to i cwt. super has not 
caused an increase over the straight-out i cwt. super. This is not 
surprising, as none of the plots showed any indication of lack of 
nitrogen so far as can be measured by growth and colour of the crop. 

(4) Sulphate of potash (J cwt.) added to super and blood has been 
responsible for a definite increase of i J bushels per acre over the super 
and blood. This increase, however, is not a paying one ; cost of the 
potash is 9s. for J cwt., and value of increase due to it 7s. 6d. 

(5) A direct comparison between 2 cwt. quantities of super and 
basic super shows no significant difference. 

(6) Like many of the wheat crops grown on the better-class land 
in the past season, the one under review suffered severely from rust- 
attack, and did not yield up to expectations. 

Experiment 2 : Farm of Messrs. W. and A. Campion, Prebbleton. 

Date sown, 12th June, 1926 ; date harvested, ist February, 1927 ; 
variety, Solid-straw Tuscan ; seeding, 2J bushels per acre. Previous 
history of field — ^1925-26, Italian rye-grass ; 1925, crop of rape 

ploughed in ; 1923-24, wheat, and fallowed from time wheat crop 

taken off till rape was sown. The soil is a medium loam, somewhat 
lighter than that of Foster's farm. 

The manurial treatments used were the same as for Experiment i. 
Eight replications were put down, each plot being divided into three 
subplots at harvest-time. 

Observations during Growth. 

On 24th August the controls were very backward (see Fig. 2). 
Throughout the growing-period the manured plots showed a marked 
superiority of growth over the controls, although the latter were of 
a decidedly better colour. Of the manured plots super and blood, 
super and blood and potash, and super, 2 cwt., were the best grown. 
The whole of the manured plots appeared to have outgrown the 
nitrogen-supply, and exhibited sign^ of nitrogen starvation. This was 
most marked on the heavily phosphated plots, and least evident on 
the plots having blood. 

The yield results are shown in Table 2. 

Comments. 

(i) The increases over control of 27 and 3*4 bushels per acre from 
super, I cwt., and basic Super, i cwt., respectively are quite profitable. 
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FIG. 2. VIEW OF PLOTS ON FARM OF W. AND A. CAMPION. 

Where possible, experiments are laid down alongside a road, and a notice 
drawing attention to the experiment is erected. A box below the notice contains 
typewritten descriptions of the experiments, which m conjunction with the pegs 
enable interested farmers to watch the effect of the different manures. 

[Photo by Af. 


Table 2, — Results of Experiment 2. 


LEight replications of each treatment. Plots divided into three subplots at hnrvest. 

Area of individual subplot, * acre.! 

* 95 25 







Bushels 

per Acre. 

Difference 




Number 

Significant (S.) 


'I rcatmoiits : A compared with B. 

of Paired 



or Non- 




Plots. 



significant 






Yield 

Ditterence 

(N S \ 

A. 

Control (no manure) 




25'Q 



B. 

Super, 42/44, I cwt. 


\. 

2S-6 

27 

s. 

A. 

Control . . 


} 

/ 

25-9 



B. 

Basic super, i cwt 


\ 

29*3 

3*4 


A. 

Super, I cwt. 


} 

/ 

28-8 


i 

B. 

Super, 2 cwt. 


l 

301 


I N.S. 

A. 

Basic super, i cwt 


} 

/ 

294 

0-2 

1 NS 

B. 

Basic super, 2 cwt. 



2Q-2 


1 

A. 

Super, I cwt. 


}- 

/ 

28-6 


i 

B. 

Super, I cwt. ; dried blood, i 

cwt. . . 

1 

321 

3*5 

1 s 

A. 

Super, 1 cwt. ; dried blood, i 

cwt. . . 1 


/• 

321 

j 


B. 

Super, I cwt. ; dried blood, 

I cwt. ; 1 

\ 

32 0 

0-5 

N.S. 


sulphate of potash, } cwt. 


1 

1 
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A direct comparison between the 3delds from these two manures shows 
no significant difference. 

(2) Super 2 cwt. does not give a significant increase over i cwt. 
of the same manure. The chances in this case approach significance. 
In any case, the increase of 1*3 bushels is worth only 6s. 6d., so that 
even if the difference is real it does little more than pay for i cwt. 
of super. 

(3) The i-cwt. and 2-cwt. basic super plots do not differ appreciably. 

(4) A direct comparison of 2 cwt. super with 2 cwt. basic super shows 
that the plots of these two manures do not differ significantly in the 
yield. 

(5) Blood added to super has registered an increase over the straight 
phosphate of 3*5 bushels per acre. Value of increase at 5s. per bushel 
equals 17s. 6d. ; cost of i cwt. dried blood, 13s. ; profit, 4s. 6d. per 
acre over that obtained from super. It is highly probable that an 
equivalent amount of nitrogen in the form of nitrate of soda or sulphate 
of ammonia would have been of considerably greater benefit. 

(6) iewt. of sulphate of potash added to the super and blood has 
been of no benefit. 

Experiment 3 : Farm of F. W« Carpenter, Ladbrook’s. 

Date sown, 26th May, 1926 ; date harvested, 25th January, 1927 ; 
variety, Solid -straw Tuscan ; seeding, ij bushels per acre. Previous 
history of field — 1925-26, rape ; 1924-25, Italian rye-grass ; 1923-24, 
rape. The soil is similar to that on Campions* farm. 

The manurial treatments given per acre wore as follows : — 

Control (no manure). 

Super, 42/44 per cent, tricalcic phosphate, 1 cwt. 

Super, 42/44 per cent, tricalcic phosphate, 2 cwt. 

Super, 1 cwt., and nitrate of soda, 36 lb. 

Super, I cwt., and nitrate of soda, 87 lb. 

Super, 2 cwt., and nitrate of soda, 87 lb. 

The nitrate of soda (containing between 15 and 16 per cent, nitrogen) 
was applied on 8th September. It had been intended to apply the 
nitrate of soda at i cwt. and i cwt. per acre instead of at the rates 
shown — 87 lb. and 36 lb. The physical conditions of nitrate of soda 
make its uniform application somewhat difficult, however, and the 
result in this case was that less than the desired amount went on. Ten 
replications were sown, each plot being divided into three subplots at 
harvest. 

Observations during Growth 

26th August : The manured plots, as seen in Fig. 3, were very 
superior in growth to the controls, but equal to one another. 

27th September : About three weeks after application of nitrate of 
soda there was no apparent effect from this manure, although’ at this 
time the 2-cwt. super plots were decidedly better than those receiving 
I cwt. The whole crop looked quite healthy, and in this case did not 
exhibit nitrogen starvation to any extent. Ten days later the effect of 
the nitrogen was much in evidence ; the plots receiving nitrate of soda 
displayed an increased growth, and had taken on a very deep-green 
colour. 



SEPT. 20 , 1927. 


N.Z. JOURNAI. OF AGRICULTURE. 


187 



FIG. 3. PLOTS ON F W. CARPENTER'S FARM 

At this stage the plots alforded a striking example of the effect of super- 
phosphate on early growth. The backward plots are the controls. 

[Photo by E» M. Haies» 

From early October to the time of ripening the superiority of the 
nitrogen-treated plots was very marked. The plots having phosphate 
alone never looked as healthy as the control or nitrate plots, although 
their growth was greater than that of the controls. 

The yield results are shown in the next table. 


Table 3, — Results 0/ Experiment 3. 


Ten replications of treatments. Plots divided into three subplots at harvest. 


Area of individual subplot , ^ acre. 

Number of paired plots. 

30 -] 


1 Hush'ds per .\cre. 


Treatment. 

Yield 

Incica-.e over 
Control * 

.. 

Net Profit 
per Acre.t 




X S d. 

Control 

27 -y 



Super, 1 cwt. 

3 o-() 

! 27 

076 

Super, 2 cwt. 

' 307 

1 2-8 , 

020 

Super, 1 cwt., and nitrate of soda, 3(1 lb 

33 « 

' 5 9 . 

0 18 6 

Super, T cwt , and nitrate of soda, 87 lb. 

35-8 

7.9 

I I 0 

Super, 2 cwt., and nitrate of soda, 87 lb. 

3 b *9 

; 9-0 

106 


• The increases over control only are shown in this table. Comparisons indicated in the accom 
panymg comments have been examined statistically. 

t Net profit is calculated on the following prices . Super, 6s. per cwt. , nitrate of soda, i6s. per cwt. ; 
wheat, 58. per bushel. The amount shown represents tne difference between the value of the increase 
and the cost of the manure. 

Comments, 

(1) The figures in the column headed “ Net Profit per Acre ” (Table 3) 
show quite clearly the position of the treatments. 

(2) Failure of the 2 cwt. super, which promised well during growth, 
to give an increase over the i cwt. has reduced the net profit to a very 
small amount. Hence i cwt. has been a better-paying application 
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(3) Of the plots treated with nitrate of soda, the i-cwt. su^^^Iot 
receiving 87 lb. nitrate of soda shows the best returns. 

(4) It is interesting to note that even the small application of 36 lb. 
nitrate of soda to i-cwt. super plots has given an increase over i cwt. of 
super amounting to 3-2 bushels per acre. 

(5) A direct comparison of super, i cwt., plus nitrate of soda, 87 lb., 
and super, 2 cwt., plus nitrate of soda, 87 lb., shows a significant increase 
in favour of the latter to the extent of i-i bushels per acre. In view of 
the fact that 2 cwt. super failed to increase the yield over that of i cwt., 
the result indicates that full use could not be made of the heavier 
dressing of phosphate so long as some other factor (in this case nitrogen 
deficiency) was operating. 

(6) The increases resulting from the application of nitrate of soda 
are very similar to those obtained in the preceding year on the same 
farm, when 93 lb. nitrate of soda top-dressed on a i-cwt.-per-acre super 
plot caused an increase of 5-9 bushels per acre over the straight-out 
I cwt. super (see Journal for August, 1926, page 112). This point is 
important, as the winter of 1925 was one of the wettest on record, and 
must have caused excessive leaching of nitrates, while that of 1926 was 
an equally dry one, although the late spring brought plentiful rain. 

(To be continued,) 


GRADING OF EXPORT BUTTER AND CHEESE. 

LEADING DAIRY-FACTORY AVERAGES FOR YEAR 1926-27. 

Dairy Division. 

Lists of butter and cheese factories that have obtained for their 
export produce an average grade of 93 points or over for the past 
dairy year — ist August, 1926, to 31st July, 1927 are here presented. 
Last year's lists included all factories with an average grade of 92 
points and over, but it has now been decided to limit publication to 
averages of 93 points and upwards. It is very satisfactory to note the 
improvement in quality of both butter and cheese during the past 
year. The number of factories averaging 93 points and over shows 
an increase of thirty-one in butter and forty-eight in cheese manu- 
facture as compared with the 1926 lists. 

BUTTER-FACTORIES. 


Name of Company. 

Registered 

No. 

Brand. 

Average 

Grade. 

Rangitikei 

1360 

1 Rangitikei 

95 030 

Wairoa 

^345 

; Wairoa . . 

94*944 

Heretaunga . . 

1230 

Heretaunga 

94-775 

Awahuri 

664 

Red Rose . . 

94-738 

Taieri and Peninsula (Dunedin) . . 

54 

Taien and Peninsula 

94-620 

Levin 

910 

' Lake 

94-606 

Mangorei 

345 

' Mangorei . . 

94*553 

Waitaki 

812 

1 Waitaki . . 

94*500 
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BUTTER-FACTORIES— 


Name of Company. 

Registered 

No. 

Brand. 


Average 

Grade. 

Cheltenham . . 


3 

Pakeha 


94*352 

WaitaTa 


726 

Waitara . . 


94*332 

Wangaehu 


1326 

Wangaehu 


94*289 

Midhirst 


no 

Rugby 


94*272 

Lepperton 


49 

Lepperton. . 


94*270 

Uruti 


300 

Uruti 


94*235 

Moa Farmers* . . 


341 

Inglewood . . 


94 *i 88 

Bell Block 


488 

Bell Block 


94*106 

Rata 


93S 

Rata 

• • 

94*073 

Waipukurau 


1455 

Mount Vernon 


94*072 

Kia Ora 


926 

Kia Ora . . 


94*059 

Tolaga Bay . . 


1007 

Tolaga Bay 


94036 

Masterton 


1307 

Masterton . . 


94*010 

Tarata 


631 

Tarata 


93*986 

Tarurutangi 


728 

Champion . . 

• • 

93*975 

Stratford 


68 

Stratford . . 

• • 

93*949 

Taihape 


1188 

Tikapu 

• * 

93*837 

Maketawa 


34 ^ 

M.D.C. 

• • 

93*829 

Shannon 


1489 

Shannon . . 


93*824 

Tariki 


i8t8 

Tariki 


93*799 

Tikorangi 


102 

Shield 


93*725 

North Taranaki 


723 

Flax 


93*712 

New Zealand (Ngatea) . . 


291 

Anchor, S:c 


93*702 

Maunceville , , 


14 

Maunceville 


93*675 

Farmers’ Dairy Federation 


33 ^» 

Murihiku . 


93*625 

Palm 


1838 

Palmerston 


93*582 

Taieri and Peninsula (Oainaru) 


1234 

Taien and Peninsula 

93*540 

Norsewood 


600 

Norsewood 


93*528 

New Zealand (Krankton Junction) 


Anchor, cVc 


93527 

Omata 


1 82 

Omata 

• • 

93*513 

Piopio 


! 603 

Piopio 


03*462 

Co-operative of Otago . , 


266 

Huia 


03*460 

Kairanga 


1768 

Longburn . . 


93*421 

Kaikoura 


1 302 

Kai 

• • 

93*370 

Ngatiporou 


1 .395 

Nati 


93323 

Kiwi 


1 299 

Kiwi 


93*314 

Raetihi 


717 

Raetihi 


93*306 

Rongotea 


i 8 

Rongotea . . 


93-303 

New Zealand (Wauiku) . . 


! Ill 

Anchor, c\c 


93-253 

Owaka 


328 

Owaka 


93-250 

New Zealand (Waharoa) 


t 293 

Anchor, Ac 


93-239 

Ormondville . . 


1 735 

Ormondville 


03*217 

Kaitiekc 


1119 

Kaitieke 


03-210 

Konini 


1203 

Konini 


03-206 

Eltham 


31 

Eltham 


93-179 

Golden Bay . . 


146 

Golden Bay 


03-161 

West Coast Farmers’ . . 


<>75 

Silver Pine 


93-150 

Te Aroha 


344 

Overseas, dc 

• • 

93-128 

Waikato Valley 


397 

Waikato Valley 


93-093 

Golden Coast . . 


991 

Golden Coast. \’r. 

•• 

93-070 

Opotiki 


337 

Opotiki 

• • 

93 039 

Lowgarth 


629 

Lowgarth . . 


93033 

Waimate 


244 

Waimate . 


93*030 

Rangiwahia . . 


750 

Quail 


93-025 

Tai Tapu 


175 

Tai Tapu . . 


93-025 

Okoia 


413 

Okoia 

’ ‘ 

03*020 

Manutahi 


495 

Manutahi . . 

• • I 

03 -OI 0 

Ruawai 


66 

Ruawai 

■■ 1 

93*017 


14— Af. Journil. 
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CHBBSB-FAGTORIBS. 

Name of Company. 


Registered 

No. 

Brand. 

Average 

Grade. 

Milton 



1030 

Milton 

94 - 130 

Omimi 



74 

Omimi 

94*060 

Waiohiki 



1681 

Waiohiki . . 

93*924 

Bell Block 



488 

Bell Block 

93*924 

Edendale 



36 

Pioneer 

93.776 

Bidwell 



270 

Bidwell 

93*748 

Kaiparoro 



619 

Bruce 

93*723 

Cardifl 



10 

C.C.C. 

93-717 

Staveley 



1719 

Staveley . . 

93-690 

Kairanga 



184 

Fitzherbert 

93-689 

Takatnatua 



33 

Takamatua 

93.684 

Tamaki 



1463 

Tamaki 

93-622 

Lowgarth 



629 

Lowgarth . . 

93*597 

Dalefield 



9 

Daleheld . . 

93*577 

Pembroke 



^34 

Pembroke . . 

93*563 

Pihama 



627 

Pihama 

93*555 

Kairanga 



182 

Kairanga . . 

93*547 

Ngaere 

Westmere 



25 

Triumph . . 

93*509 



1621 

Westmere . . 

93-506 

Hopelands 



1178 

Hopelands 

93*495 

Temuka 



207 

Ohape 

Ryal Bush 

93*438 

Ryal Bush 



477 

93*437 

Brown's 



925 

Brown's . . 

93*433 

Tuturau 



132 

Tuturau . . 

93*427 

Seaward Downs 



702 

Seaward Downs 

93*423 

Tamjiki 



58 

Tamaki 

93-406 

Col ling wood . . 



1742 

Collingwood 

93*400 

Mosgiel 



161 

Mosgiel 

93*400 

Kahui 



493 

Kahui 

93*397 

Boggy Burn , . 



703 

Boggy Burn 

93*380 

Kaponga 



1696 

Rowan 

93*368 

Milford 



267 

Milford 

93*365 

Little Akaloa . . 



32 

Little Akaloa 

93*360 

Ashburton 



1 81 

Ashburton 

93.360 

Kaupokonui 



! 1733 

Kaupokonui 

93*352 

Uruti 



300 

Uruti 

93*351 

Colhngwood . . 



1254 

Collingwood 

93*345 

Alton 



1890 

Alton 

93-301 

Fairfax 



1004 

Fairfax 

i 93*299 

Kairanga 



1768 

Longburn . . 

93-281 

Mangatoki 



136 

Mangatoki 

' 93*244 

Kaupokonui . . 



633 

Kaupokonui 

93*243 

Waitoitoi 



20 

Waitoitoi . . 

1 93*242 

Silverstream . . 



1 264 

Silverstream 

93*240 

Mangatoki 



1086 

Mangatoki 

93*231 

Paretai 



271 

Paretai 

93*230 

Oware 



662 

Oware 

93*^75 

Carrington 



621 

' Carrington 

93*163 

Woodville 



1892 

1 Woodville 

93*158 

Woodlands 



1485 

Woodlands 

93*145 

Awarua 



545 

Awarua 

93*144 

Momona 



1010 

Momona . . 

93*140 

Waimana 



1817 

Waimana . . 

93*138 

Nireaha 



335 

Nireaha . . 

93*135 

Kaimata 



992 

The Oaks, &c. 

93*131 

W3mdbam 



5 ? 

Wyndham 

93-128 

Kuku 



905 

Ohau 

93*118 

Waiotahi 



1159 

Waiotahi . . 

93*117 

Kakaramea 



630 

Kakaramea 

93*103 

Stirling 



292 

Stirling 

93 080 
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CHEESE-FACTORIES — 


Name of Company. 


Registered 

No. 


Brand. 


Waikoiiaiti 

Wellington Dairy-farmers’ 

Belvedere 

Barry’s Bay . . 

Taratahi 
Bell Block 
North Tiraumea 
T. L. JoU 


! 


18 

i Waikouaiti 

252 

; Onward 

486 

j Belvedere . . 

401 

1 Barry's Bay 

TOI 

! Taratahi . . 

71 

Dove 

1559 

North Tiraumea 

1723 

Joll’s 


Average 

Grade. 


93-080 

93.079 

93076 

93-070 

93-044 

93-024 

93-018 

93*000 


THE FIREBLIGHT REGULATIONS AND HAWTHORN. 

Shortly after the outbreak of fireblight in New Zealand it became evident that 
the hawthorn was an important host plant for the disease ; further, that owing 
to the fact of it being planted in hedge form it was playing and would continue 
to play a most important part in the spread of the disease. Experience soon 
demonstrated that fruitgrowing on a commercial basis could not be carried on 
satisfactorily side by side with such hawthorn hedges once fireblight had made 
its appearance. 

In order to meet the position, and to give fruitgrowers an opportunity of 
combating the disease with some chance of success, and at the same time take 
into account the farmers’ interests in the matter of hawthorn hedges, it was 
decided to declare specific commercial fruitgrowing districts throughout the Do- 
minion. The Fireblight Act, 1922, and regulations thereunder provide for this. 
The regulations gazetted on T9th May last comprise three schedules , each 
schedule provides for a different class of treatment with respect to hawthorn 
existing in the areas defined therein, and portions of any declared fruitgrowing 
district may appear in each schedule. As the uninitiated may find some diffi- 
culty in understanding the regulations set out in their legal form, the following 
brief explanation is ofiered : — 

First Schedule • All declared fruitgrowing districts appear in the First 
Schedule of the regulations, together with details of the boundaries of each. No 
special treatment of hawthorn existing in areas which appear only in this 
schedule is called for. 

Second Schedule : Should fireblight at any time spread in such a manner as 
to suggest the possibility of its early entry into any specific fruitgrowing district, 
steps may be taken, as a precautionary measure, to have all hawthorn hedges, 
&c., cut back in such a manner as to prevent flowering. When such a step is 
decided upon the whole or any specified portion of such district is first transferred 
from the First to the Second Schedule of the regulations. All hawthorn growing 
on property coming within this schedule must be cut back so as to prevent any 
portion of the hawthorn from flowering. 

Third Schedule : Should fireblight actually make its appearance in a declared 
fruitgrowing district, the whole or any portion of such area may b? transferred 
from the First or Second to the Third Schedule. In this event the regulations 
provide that all hawthorn existing on property coming within the Third Schedule 
shall be destroyed. 

In given circumstances it is quite possible for portions of a declared fruit- 
growing district to appear in each of the three schedules. When portions of a 
district are transferred to the Second and Third Schedules in the manner indicated, 
definite boundaries of the portions affected are set out. Hawthorn existmg 
outside the several officially declared fruitgrowing districts is unaffected by the 
regulations. — fiorttcuHure Divisum. 
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SEASONAL NOTES. 


THE FARM. 

HAYMAKING MACHINERY. 

Machinery for harvesting the hay crop should normally be put in 
repair immediately after ha3nnaking is finished, but in cases where this 
was not done all the implements should be overhauled and put in order 
during the coming month. The grass-mower should be first attended 
to, as it will be required in November for cutting ensilage material and 
early hay crops, and mowing rank pasture-grass. 

The Mower , — Many grass-mowers on farms are badly neglected, and 
after a few years* work cut very badly. Some people are under the 
impression that the knife does all the cutting, and confine their atten- 
tion to grinding it. The knife section, however, is only one blade of the 
shears that cut the grass ; the other blade is the ledger-plate of the 
finger-bar, and for efficient cutting both edges must be sharp and in 
close contact. 

After a time the edges of the ledger-plates become dull and worn. 
Before putting a mower away the plates should be greased to prevent 
them from rusting. If the plates are badly worn they should be 
renewed. Some mowers are provided with fingers having detachable 
plates ; in other machines, where the plate is welded in, a new finger 
is required when the plate becomes worn. The best sharpener for the 
knife sections is a grindstone, using plenty of water to keep the knife 
cool. Sections that are worn or ground until they are short from 
the point to the base will not cut clean, and the worn sections should 
be renewed. 

Lack of contact between the knife section and the ledger-plates is 
a common source of bad cutting, and is usually due to some of the 
plates being worn and new plates on some of the fingers raising the 
knife olf the worn ones. When putting on new fingers thin washers are 
often required to bring them into alignment with the old ones. The 
knife is kept from lifting by means of caps ; these caps, however, should 
not be in contact with the knife, but just allow it free movement. 

When the knife is at the end of its outwards or inwards stroke the 
knife section should lie in the centre of the fingers ; if the sections do 
not centre, the cut is ragged and the draught is increased. This defect 
is usually due to the pitman not being of the correct length. Most 
metal pitmans allow of adjustment. Another cause of this defect is 
that the bar is out of alignment, which may have been caused by 
bending after striking some object or from continuously cutting round 
comers. Besides causing bad cutting, a disaligned bar causes severe 
wear on the knife-head. 

Sweeps and Elevators , — ^The number of haystacks which caught fire 
last season in parts of the North Island makes one wonder whether 
the methods commonly used in .stacking are altogether suitable for 
modem small dairy farms. It is not that the horse-sweeps and elevators 
are unsuitable for hajonaking — this is far from being the case. It is 
the common ownership of the outfit, necessitating that each man’s hay 
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be stacked by a certain time, that is at the root of the trouble. In a 
wet season, such as that of last year, the hay is rushed in before it is 
dry and large stacks are built ; they are consequently liable to take 
fire. It would certainly pay to partially cure the hay in cocks in 
seasons when the weather is unfavourable. Cured in cocks, the hay 
retains its colour and is more palatable than when bleached by the 
sun. 

Horse-sweeps and elevators are only suitable for haymaking on a 
large scale, and their use on a small dairy farm is one of the great bars 
to closer subdivision. It is the main cause for there usually being 
three lo-acre or 12-acre fields on most 50-acre and 60-acre dairy farms. 
These comparatively large fields allow of all the hay for the season 
being cut from one field, and also of the fields being alternately hayed 
and grazed. It is a matter for the individual farmer to decide whether 
the extra labour at haymaking in cocking and carting the hay is not 
more than balanced by the extra feed obtained by closer subdivision. 
If horse-sweeps and elevators are retained— and there is no reason why 
they should not be, provided care is exercised to stack the hay in good 
condition — closer subdivision could be quite well carried out were movable 
panels provided in the fences to allow the sweeps to pass from one field 
to another. 


AKABLE CROPS. 

Mangolds . — The more general cultivation of mangolds on dair}^ farms 
would enable many herds to he wintered more satisfactorily than they 
are at present. The secret of success in quickly bringing cows to their 
maximum production lies in fairly heavy winter feeding on hay and 
roots, so as to allow early top-dressed grassland to be spelled during 
the winter months, and utilizing this protein-rich yomig grass in the 
t*arly spring, after the cows have calved. Excessive hay feeding in the 
winter is often the cause of digestive troubles in cows, and the supple- 
mentary fodder should consist of both hay and roots. Mangolds, on 
account of their heavy yield and comparative freedom from disease, 
are e.xcellent for feeding in the winter and early spring. 

On small dairy farms in the wetter parts of the North Island 
mangolds can be grown quite successfully without any great outlay for 
implements. Quite a common method is to sow the seed in beds in 
September and plant out into the field in October-November when the 
bulbs are about the size of a man’s thumb. The land is ploughed early, 
worked down, and then reploughed when planting is done, the plants 
being placed on the edge of the furrows as the land is ploughed. This 
method is quite satisfactorj" as long as the plants are set out before 
the weather is likely to be hot and dry. When grown on a fairly large 
.scale the use of the ridger is desirable. 

Among good varieties are Prizewinner Yellow Globe, Giant Orange 
Globe, White Knight, White Sugar, Jersey Queen, and Red Intermediate, 
White Sugar germinates quickly, and this is a great advantage where 
weeds are troublesome. Sow at the rate of 51b. to 6 lb. of seed per 
acre, with 4 cwt. to 6 cwt. of phosphate fertilizer. Frequently 3 cwt. 
of salt or kainit is broadcast and worked in a week before sowing. 

Linseed , — Linseed should normally be sown about the middle of 
October. The u.sual seeding is about 35 lb. per acre, but lighter seeding 
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— 251b. to 30 lb. — appears to have given good results. The coulters 
should be set as shallow as possible and the land rolled after drilling. 

Potatoes . — ^The main crop of potatoes should be got in during October. 
Potatoes do best on a well-aerated seed-bed, and the final ploughing 
of the land should be about a month before planting. The ground should 
be left in a rough state, and then broken down with a heavy grubber 
and levelled with the harrows just before planting. 

Rape and Turnips . — Early sowings of rape, kale, and soft turnips 
may be made during October and November, but the main sowings 
will not be made till November, and the chief work to be performed in 
October is the working-down of the land for these and other late-sown 
crops such as swedes and lucerne. The nature of the preparatory culti- 
vation for these crops depends on the class of land, the climate, and the 
position the crops take in a given paddock rotation. In the drier dis- 
tricts preparatory cultivation must be of such a nature as to secure 
adequate supplies of moisture in the soil for the crop. Generally 
summer rains do not provide nearly enough moisture for the production 
of a good crop, and the plants must draw upon the reserves and sup- 
plies held in the soil and subsoil. In dry districts, therefore, it is 
important to plough or stir the land intended for roots in the early 
winter, so that the rain may readily enter the groimd. If the land is 
ploughed and left in unbroken furrow slices over the winter the rain 
runs quickly through the top soil and enters the subsoil, and there 
is little loss by evaporation. Further, this early cultivation, by its 
exposure of the soil to weathering influences, will lessen the amount of 
spring cultivation necessary, and thus reduce the amount of moisture 
lost during the spring cultivation. 

— P. W. Smallfield, Instructor in Agriculture, Ruakura. 


THE ORCHARD. 

SPRAYING. 

At least two sprays should have been applied on apple-trees up to the 
open-cluster period, as referred to in last month's notes. Many growers, 
in fact, now try to get three sprayings of lime-sulphur on before this 
stage, the idea being to keep the trees and foliage well covered with a 
film of spray in order to prevent the germination of any spores of fungus 
diseases, also to cope with the insect pests that may become active as 
the warmer spring weather advances. These first sprays are a distinct 
advantage in the control of red mite, a pest that is becoming a very 
serious one in many orchards. The elimination of the eggs of red mite, 
which at this season of the year will be nearing the hatclung stage, will 
do much to prevent a recurrence at a later period when the fruit is 
reaching maturity and when growers are specially busy making prepara- 
tions for the harvesting of the crop. 

The next stage in the development of blossom-buds is known as the 
“ pink '' — undoubtedly an important period and one that should not be 
missed as far as spraying is concerned. From this stage onward a good 
many of the orchardist's troubles commence, and consequently thorough- 
ness and efficiency should be the first consideration. It is fully realized 
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that all varieties of apples do not reach the same stage of development 
at the same time ; therefore it is more difficult for the orchardist to 
arrange a set spraying programme. But every effort should be made 
to apply the spray at the right stage if success is to be attained. As 
an example, when Cox’s Orange and Sturmer are at the open-cluster 
period Delicious is only at tight-cluster and Worcester Pearmain will 
be barely beyond the green-tip stage. It often means that when 
spraying at the pink stage there will be continual dodging backwards 
and forwards throughout the orchard, instead of a straight run through ; 
but better this than neglect to spray any variety at the right stage of 
development. Lime-sulphur applied at the pink stage at strength 1-60 
will be beneficial. Personally, I like two sprayings during the pink 
period, the first at strength i-^o just as the pink is showing, and again, 
in about a week’s time, at the advanced pink stage, using strength 1-80. 
Care should be taken not to spray the trees when in full bloom. Many 
growers have done this in the past with no apparent ill effects. On 
the other hand, reports receiv^ in other cases have indicated that 
damage has been done. 

Fruit-trees should be kept as dry as possible during the blossoming- 
period, so that bees and insects, attracted by the bright colours and 
faint aroma, can function properly. Many of our varieties are self- 
sterile or only partially fertile, requiring cross-pollination to ensure the 
setting of a good crop. It is a well-known fact that wet weather during 
blossoming often results in a poor set ; how much more so if the blossoms 
are covered with a spray that is obnoxious to these friends of the grower 
— the bees ! A good spray, thoroughly applied at the advanced pink 
period, will carry over until the next stage of development — that is 
the petal-fall or calyx stage, full notes on which will appear in next 
month’s Journal, 

Pears will be more advanced than apples, their stage of development 
being earlier. As soon as the fruit is set it is advisable to spray with 
bordeaux, 3-4-50, on varieties that are subject to black-spot, taking 
care to do the work thoroughly, as this is about the time when black- 
spot usually appears. The less susceptible varieties can be given an 
application of lime-sulphur at strength 1-80 to i-ioo. The addition 
of arsenate of lead — i J lb. powder or 3 lb. paste per 100 gallons — at 
this period should keep any attacks of codlin-moth well in check. 

Stone-fruits also will have their fruit well formed by this time, 
and sprajdng must be continued as a preventive against brown-rot, leaf- 
curl, &c. Lime-sulphur, 1-120, has been proved very successful. The 
addition of 3 lb. to 4 lb. of atomic sulphur will help considerably, and a 
spreader is recommended from this stage onwards. Should green or 
black aphis put in an appearance and not be controlled by the lime- 
sulphur spray, the addition of Black Leaf 40 will ensure success. 


CULTIVATION AND MANURING. 

The season is advancing, and the application of fertilizer — if not 
already attended to — should be completed, especially with quick-acting 
phosphate, as this class. of manure is needed as soon as the trees break 
into growth. Any weak-growing trees in the orchard should be specially 
attended to, a little extra manure often resulting in restoring vigour. 
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From 2 lb. to 4 lb. of phosphate per tree, according to condition, should 
suflSce. This ^ould be well spread, not directly round the trunk of the 
tree, but over the whole rooting-area. 

‘ The cultivation of the soil during the spring is most necessary, and 
should be attended to as soon as the weather permits. Not only will a 
'good tilth be produced, but the soil will be aerated and moisture con- 
^rved in the subsoil for the drier periods which follow during the 
summer. If neglected until later in the season many soils set hard, 
making it very (hfficult for any implement to break through the surface. 
Poor cultivation often means trees making little or no growth, and loss 

of fruit and foliage. — q Stratford, Orchard Instructor, Motueka, 

Citrus-culture. 

Pruning : When danger from frost is over, the tops of trees which 
have been damaged may be cut back to good, sound growth. At this 
season it is well to remove all excess growth which has been made 
on the inside of the trees, also any wood which has been injured 
by excessive rubbing or disease. All the largest cuts should be made 
clean, and coated over with coal-tar. While pruning, an inspection 
should be made for borer infection. The smaller infected twigs should 
be cut out, but with larger limbs and the trunk benzine should be 
injected into the burrow and the outlet blocked with soap or putty. 

Cultivation : Spring cultivation should be carried out to a depth 
of at least 6 in. right under the trees, and as deep as possible between 
the rows. This will assist in forcing the rootlets to a greater depth, 
and ensure a more equable moisture in the soil during summer. 

— W. H, Rice, Orchard Instructor, Auckland, 


POULTRY. KEEPING. 

CARE OF BROODER CHICKS. 

Strict attention to details is the great determining factor in successful 
poultry-keeping, and there is no matter of greater importance than 
avoiding late-hatched stock on the plant. This being so, every effort 
should be made to get the last of the eggs for the season under 
incubation as early as possible. 

In recent notes some advice was given regarding the common causes 
of mortality in chicks during the brooder stage, but it is as well to 
again emphasize the necessity of their not being subjected to extremes 
of temperature. Usually, the later in the season the chicks are hatched 
the greater is the loss from this cause. It is common for poultry- 
keepers to work their brooders in exactly the same manner in October 
and November as during the early season, when heavy frosts are often 
experienced. This is a mistake. During the early season the weather 
conditions are more uniform than is the case later, and because of this 
uniformity the desired degree of temperature and ventilation demanded 
by the clucks in the, brooder can be easily controlled. With the 
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approach of summer, however, extreme variations of climatic con- 
ditions are often experienced, and it is these that must be guarded 
against. 

It frequently happens that a warm night follows a cold one, and 
that is where the chief danger lies. This is chiefly because the chicks 
become overheated at night, and in leaving the brooder next morning 
the extreme change of temperature proves too much for them, result- 
ing in chill and its consequent troubles — white diarrhcea, droopy wings, 
cSiC. It will thus be seen that as the season advances the greater must 
be the attention to ensure that the young birds are provided with a 
uniform degree of warmth and the necessary fresh air for their welfare. 

DRYING DOWN AFTER INCUBATION. 

In the artificial hatching of chicks it is generally accepted that the 
young birds should not be moved from the incubator to the brooder 
for at least twenty-four hours after being hatched. This is because 
if the chicks are transferred before they are thoroughly dried off they 
are highly susceptible to chill. While some poultry - keepers adhere 
closely to this rule, they make the mistake of not drawing away the 
water in the moisture-pan which is supplied with most incubators. 
Very often added moisture, especially during dry weather, is an essential 
to assist the hatching process, but it is of no use whatever after it 
has served this purpose. As soon as the hatch is cleaned up all 
moisture should be withdrawn, as obviously the chicks will not 
thoroughly dry down if compelled to remain in a humid atmosphere. 

As a further means of assisting the drying-down process the ventila- 
tors should be opened wide, while it is also a good plan to open the 
incubator-door about ^ in. for an hour or so before the chicks are 
removed to the brooder. Of course, special care should be taken to 
arrange the door in such a way that it will not fall downwards, or 
serious trouble may result. 

ACTION AGAINST VERMIN. 

Now that the warm weather is approaching, vermin are apt to 
multiply in abundance. Even if one is certain that there is no vermin 
in the poultry-house it is alwa3fs wise as a preventive to adopt the same 
necessary measures as if they were present. This means that the 
perches must frequently be given an application of pure kerosene or 
strong disinfectant. The nesting-material should be renewed as often 
as possible, and, above all, the quarters should be maintained in a 
thorough sanitary state. Dust baths,* which are the natural remedy, 
should be provided to enable the birds to rid themselves of body-lice. 
No flock can produce the maximum number of eggs if the houses are 
infested with vermin — particularly that great enemy of the fowl, the 
red mite. 


WOMEN AND POULTRY-KEEPING. 

An important movement is being set on foot by certain women s 
organizations in the North Island for taking advantage of the assist- 
ance given by the Department of Agriculture to foster the poultry 
industry. The aim of these organizations is to arrange meetings in 
the various districts whereby any women interested in poultry-keeping 
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may be afforded an opportunity of attending lectures and demonstra- 
tions by the Poultry Instructors. No doubt the spread of the move- 
ment throughout the country districts would not only do much 
towards creating interest in poultry matters, but also prove of great 
educational value to those concerned, and in due course tend to 
increase the poultry products of the Dominion. 

It is very satisfactory to know that farm womenfolk are among 
those responsible for instituting the organizations referred to, and are 
taking full advantage of the opportunity afforded of gaining knowledge 
in connection with the various branches of poultry-management. The 
interest created in the districts where lectures and demonstrations 
have already been given is indicated by the fact that requests for our 
poultry publications are frequent, while inquiries for the Department's 
utility stock and eggs for breeding purposes are constantly on the 
increase. 


LARGE-SCALE AND SIDE-LINE POULTRY-KEEPING. 

Some people are advocating that poultry-keeping should be recom- 
mended as a sole means of livelihood and not as a side-line. This 
contention would be all right in its way if the question of managing 
a large flock profitably were as simple as it is now difficult. The 
knowledge of how to make poultry profitable on a large scale is certainly 
available, but it is essential that such knowledge should first be 
tested out in practice. Obviously it would not be advisable for the 
average person to do this at the outset on a large scale. Gaining 
experience in a small way as a side-line, and extending the plant as 
warranted by the increased knowledge gained, is the only safe course. 

As regards large plants, it is satisfactory to know that these are 
on the increase throughout the Dominion, as shown by the latest 
census returns. These go to show that in 1921 there were ninety-six 
persons keeping flocks of from 500 to 999 birds, while in 1926 the number 
of such owners had increased to 148. In 1921 there were forty-one 
plants carrying 1,000 birds and over, while the number in 1926 stood 
at sixty-six. 

It is safe to say that the great majority of those conducting these 
large poultry plants find the business a profitable undertaking. With 
the necessary aptitude and knowledge concerning control and manage- 
ment they are enabled to work even to the extent of increasing their 
present stock on assured lines. Because these men possess the essential 
qualifications for the successful management of a plant it should not 
be thought that any one possessing a mere insight of the business can 
do likewise. For people with no knowledge of the industry to take 
up the business as a sole means of livelihood would be nothing short 
of courting disaster. The increasing number of large plants which 
have been established has been brought about in a natural way, and 
generally by the type of man well fitted for the business. For the 
welfare of the industry it will be well to allow the expansion of future 
large plants to develop along similar sound lines as hitherto. If those 
who are at present successfully conducting large plants could be 
induced and encouraged in every way to increase their flocks it would 
undoubtedly be a means of increasing production and consequently 
placing the export trade in eggs on a sound footing. 
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Hitherto the great bulk of the eggs and table poultry has been 
produced as a side-line by the small settler on the land and the 
suburban resident, and it will continue to be so, because on such places 
poultry products can be produced at the lowest cost. The best proof 
of the increasing popularity of side-line poultry-keeping is the fact 
that according to the last census the number of householders keeping 
poultry in the Dominion had increased by 11,102 between 1921 and 1926, 

— F. C. Brown, Chief Poultry Instructor, Wellington. 


THE APIARY. 

SEASONAL PREPARATIONS. 

October is perhaps the month when the apiarist can do most to help 
his bees to work up to full strength in time for the main honey-flow. 
In the warmer parts of the country swarms may be looked for about 
the middle of the month, but in the southern districts they will pro- 
bably not appear until three or four weeks later. By ist October, 
unless the weather for some weeks has been cold and wet, every hive 
should have been examined and its condition noted with regard to 
stores, population, and health. 

No colony should be allowed to dwindle because it has not suflicient 
food to provide for the offspring of a prolific queen. On the other hand, 
some beekeepers prefer that all the old honey in the hive should be 
used up before the new sea.son*s flow commences. The food-supply of 
the hive is sometimes an exceedingly puzzling matter, as it varies 
considerably in accordance with the weather and the strength of the 
colony, and only periodical and systematic examinations can settle the 
question as to whether all is well with the hives in this respect. No 
harm can be done by feeding good white-sugar s^Tup, but a hive which 
is starved in the spring will probably not recover its strength till the 
main honey-flow is nearly over. By the middle of October, under nor- 
mal weather conditions, every hive should have at least four frames 
of scaled brood, and many will have more. Those that have fewer, 
unless their food-supply is very short, should be marked for requeening 
as soon as possible. The apiarist's endeavour should be to keep his 
colonics as even as possible, thereby obtaining a uniform surplus 
throughout the apiar\’. 

Wherever there is a fair jdeld of nectar from spring floweis the 
beekeeper would do well to take advantage of the warm days of the 
month to treat any cases of foul-brood which he may have noted 
earlier in the spring. However, no hard-and-fast rule can be laid down 
in this matter, everything depending on locality and weather condi- 
tions. In some districts it would be almost suicidal for the beekeeper 
to treat his bees in October ; in others, where right conditions prevail, 
it may be carried out with ease and safety, and the bees brought into 
good condition by the time a surplus may be expected. Wherever 
treatment has been undertaken the colonies should be watched in order 
to see that there is no danger of starvation, and where the spring flow 
is not considered heavy enough it should be supplemented by liberal 
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feeding. For full details see Bulletin No. 119, American Foul-brood 
and its Treatment.*' This is issued free, and can be obtained from any 
of the Department's offices. 


HIVING SWARMS. 

In most text-books on beekeeping this kind of advice is given ; 

When a swarm settles into a cluster take a light box and shake the 
bees into it," &c. Such advice is all right where the bees are accom- 
modating enough to settle into a convenient position for the shaking 
process to be carried out. Unfortimately, in many cases bees get into 
positions whence it is impossible to dislodge them so easily. Some- 
times they will settle on a small bush, and much of the cluster will be 
on the ground. In this case probably the best thing to do is to place 
the box over the cluster, and if the bees do not show much disposition 
to climb up into the box they may be persuaded to do so by the use 
of a little smoke. When they cluster in the centre of a prickly hedge 
the box should be placed on one side of the hedge, and the beekeeper 
should puff smoke from the other side of the hedge, and thereby drive 
the bees towards the box. In the event of the swarm taking possession 
of a fencing-post and clustering on it from top to bottom, as they 
occasionally do, the smoker must again be used, and in addition it is 
as well to bnish the bees from each side of the post in turn into 
the swarm-box, with the brush used for the frames at extracting-time. 

The usual practice is to leave the box sheltered from the sun and 
covered with a sack near the place where the swarm has settled. Where 
few hives are kept this may be done with impunity, but if other swarms 
are expected it is well to remove the box to the place where the colony 
is to stand permanently, otherwise before the close of the day the 
probabilities are verj’ largely in favour of the box being taken posses- 
sion of by three or four other swarms — a matter of annoyance to the 
man who wishes to keep his swarms separate. 

In every case a swarm should be attended to as soon as it settles. 
Many people are under the impression that swarms should be left 
undisturbed till nightfall, but this idea is an erroneous one. They 
should invariably be placed in the box as soon as possible after the 
cluster is formed,, and put so that they are sheltered from the rays of 
the sun. 


WATER-SUPPLY. 

One of the most important of the minor details of apiculture is the 
provision of a constant water-supply for the purpose of assisting the 
bees in brood- rearing. Not only is it necessary to conserve the energy 
of the bees by having the water close at hand, but it is well to ensure 
that they do not prove a nuisance at taps, cattle-troughs, &c. From 
early spring till late autumn water is an absolute necessity to bees, 
and they will consume comparatively immense quantities in fine weather. 
It thus behoves the beekeeper to see that a liberal supply is always 
available. By establishing his drinking-fountain early in the .season 
he will teach the bees where to go for supplies, and ensure their always 
seeking the same spot for water. 

— E, A. Earp, Senior Apiary Instructor, Wellington. 
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HORTICULTURE. 

THE TOMATO CROPS. 

The success of the indoor tomato crop depends very largely on the 
skill and attention given now. The main object at present is to keep 
the plants growing steadily, and take care that they receive no check. 
These plants are sometimes checked in growth at this period by deep 
cultivation interfering with their roots ; by the ventilators being left 
open too wide during a cold snap ; or by applying water at too low 
a temperature. It is just now that the plants require very careful 
nursing and regular attention to tying and suckering. When the 
warmer weather arrives and outdoor conditions are suitable the neces- 
sary supervision is much reduced, but meanwhile the quantity and 
quality of the early crop depend on the attention given at present. 

In the warmer districts the outdoor tomato crop is planted out 
towards the end of October, but nothing is gained by straining this 
point. It is unwise to put the plants out until the temperatures are 
safe. Meanwhile the young plants in the frames or houses will 
require the same careful treatment as the indoor crop. Ventilate the 
plants when the weather is warm, and keep them close when it is 
cold and stormy. That is a very obvious statement, but much harm 
is done to plants every season by neglecting this primary attention. 
It is, of course, a busy time, but this attention is necessary, and is best 
met by making it the duty of one person, and placing the frames in 
as handy a position as possible. Most of the troubles with the young 
plants are due to their being grown too quickly in a high temperature 
and a moist atmosphere, when they become a prey to sclerotinia and 
fungi known as “ damping off.’' With attention, sturdy plants are 
grown which are easily hardened off later without injury, and are 
ready to go out into the field at the earliest date without suffering a 
set-back. The plants are best given one or two bordeaux sprays 
before planting out, with an interval of about a fortnight. Examine 
the plants carefully and discard any that show the least sign of disease. 

SMALL-FRUITS. 

Cape gooseberries, peppers, and egg-plants require attention some- 
what similar to that advised for tomatoes. The brakes of bush fruits 
will need light cultivation in bright weather to keep the weeds down. 
Strawberry-beds will require spraying with bordeaux w^here leaf-spot 
fungus is present ; destroy runners and weeds, and give a dressing of 
nitrates before laying down a straw mulch. Newly planted passion- 
vines are trained to one stem by pinching out the growing point of 
laterals ; tie the plant to the stake as it grows, until it reaches the 
horizontal wire. 

Preparation of the land for the before-mentioned half-hardy crops 
(including outdoor tomatoes) should now be completed, harrowing in 
a dressing of suitable manures a week or two before planting out. 

TOBACCO-GROWING. 

As the tobacco-plants in the seed-beds attain a size near that 
required for transplanting they should be hardened b}’ gradually 
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giving them more air and less water. Avoid sudden changes by 
removing the cover for a few hours in the morning or on a dull day 
for a commencement, gradually accustoming the plants to full sunlight 
and natural conditions, protecting them only in the case of extreme 
weather conditions. Just before they are ready, spray the plants well 
with any remedy that may be necessary, and give the beds a good 
watering the day before planting, so as to facilitate lifting the roots 
without damage. Lift the plants with as much root and soil as possible, 
and place them in an upright position in trays for carrying into the 
field. If dull weather is not available for the work of planting out, 
it is best done as far as possible during the afternoon. 

Plants in the seed-beds now that are making good progress must 
not be forced with manures, for fear of making them soft and delicate, 
but if they stop growing and show a tendency to harden they should 
be encouraged to make growth by feeding them with fertilizers. 

Towards the end of October the preparation of the land where the 
plants are to be grown should be completed by an application of such 
fertilizers as may be required. The tendency now in planting is to widen 
the distance between rows and lessen it between plants — a method that 
gives increased facilities for the later field operations without damage to 
the leaves ; 3 J ft. between the rows and 2| ft. or less between the plants 
is about right. For this method of planting a line is marked out with 
sighting-rods where a row of plants is to be placed, and a furrow is 
struck with a hand-plough ; into this furrow the young plants are placed 
at regular intervals, and the roots then firmly covered. 

Every effort should be made to commence planting out early in the 
season, so that the crop may ripen in warm weather. It will then be 
of better quality, and be more easily cured than that ripening later. 

VEGETABLES. 

Main-crop beetroot, carrots, peas, and spinach should now be sown, 
and late potatoes, cauliflower - plants, and rhubarb planted. As the 
weather warms, sow marrows, pumpkins, ridge cucumbers, and French, 
runner, and wax-pod beans. Towards the end of October — for planting 
out early in the New Year — sow the following important winter crops : 
Savoy and red cabbage, cauliflower, broccoli, kale, main-crop celery, 
and leeks. Continue to feed the asparagus-beds monthly with dressings 
of salt or fertilizers. 


LAWNS AND GREENS. 

Much attention has been given recently in America and England to 
the use of sulphate of ammonia on lawns in the spring. Experiments 
there have shown the advantage of giving at that season fortnightly 
dressings of this manure mixed with twice its volume of sand, and 
applied at the rate of 5 lb, to 1,000 sq. ft. (say, 2J oz. to i square yard). 
Unless the weather was showery the dressings were watered in. The 
result was that weeds and clovers quickly disappeared, and a sward 
of fine grasses was obtained. This treatment deserves a careful trial 
here by all who realize the use and beauty of fine lawns. 

— W, C. Hyde, Horticulturist, Wellington, 
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AGRICULTURAL RESEARCH ABROAD. 


DR. REAKES’S MISSION. 

Dr. C. J. Reakes, Director-General, Department of Agriculture, left 
Wellington on 27th August for London, where he will represent New 
Zealand at the Imperial Agricultural Research Conference, which opens 
on 4th October. The following statement regarding the Conference 
and Dr. Reakes‘s further programme of investigation abroad was 
made before his departure by the Hon. O. J. Hawken, Minister of 
Agriculture : — 

The proposal to hold the Conference originated with the Agricultural Research 
Council in Great Britain, a body composed mainly of directors of agricultural 
research institutes in England, Wales, and Scotland, on which also the Ministry of 
Agriculture, the Board of Agriculture for Scotland, the Development Commission, 
and the Department of Scientific and Industrial Research of Great Britain are 
represented ; and when the Secretary of State for Dominion Affairs submitted it 
to the New Zealand Government it was cordially approved. The delegates to the 
Conference will consist principally of workers engaged on agricultural research 
and officers responsible for the administration of agricultural researcli in the 
various parts of the Empire. The cost of the Conference itself is being borne by 
the Empire Marketing Board, and it is expected to last about four weeks, 
including visits to research institutes, &c. 

New Zealand will be represented by Dr. C. J. Reakes, Director-General of 
Agriculture, In addition, Mr. T. Rigg, of the Cawthron Institute, who left New 
Zealand some time ago for America and England, is also expected to attend the 
Conference for part of the time, if not throughout. The Imperial authorities 
have advised us of the proposed itinerary m connection witn the visits to the various 
research institutes, <.S:c. Among these are the Rothamsted Experimental Station, 
the Animal Nutrition Institute, and the Plant Breeding Institute, Cambridge: 
the Animal Breeding Research Department, the Scottish Plant Breeding Station, 
and the Scottish Animal Diseases Research Station, Edinburgh ; the Dairy Research 
Institute at Reading ; the Animal I^athology Research Institute at the Royal 
Veterinary College, London ; the Ministry of Agriculture Veterinary T.abo^ator>^ 
Weybridge ; the Foot-and-mouth Disease Research Station at Pir bright ; the 
Agricultural Economics Research Institute at Oxford ; the Plant Breeding Station 
at Aberystwyth , and the Rowett Animal Nutrition Research Institute at Aberdeen. 

Dr. Reakes will also visit Leeds and Bradford, in order to inquire particularly 
into matters relating to New Zealand wool and to discuss the wool question 
generally with Professor Barker of I.eeds University, with whom the Depart- 
ment has been in correspondence, and to whom sample fleeces of New Zealand 
wool have been sent. 

A special feature of his inquiries and investigations in the United Kingdom 
and in other countries will be in connection with diseases of dairy cows, which are 
causing particular trouble in New Zealand as well as in many other countries, 
and the opportunity of getting into peisonal touch with those carrying out scientific 
investigation in connection with these diseases will be most valuable. The work 
being done in Great Britain, particularly at the Rowett Institute, in connection 
with mineral contents of pastures and with animal nutrition generally will also be 
the subject of close inquiry, and it is anticipated tliat a great deal of good infor- 
mation regarding these will be obtained. 

Close inquiry will also be made into tne existing conditions regarding foot 
and-mouth disease and the research work which is going on in connection with it. 
The question of the possibility of reopening the export trade in stud stock from 
Great Britain into New Zealand will receive close attention. Matter.*? relating to 
our meat-export trade will also be gone into. 

Dr. Reakes will give special attention to agricultural education and to the 
work being done in this direction in agricultural colleges in England and Scotland, 
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SO that any features connected with this which are likely to be of value to us in 
New Zealand can be made available for those dealing with agricultural education 
here. 

After completing his investigations and inquiries in England he will visit 
Denmark, Holland, Belgium, and France. In Denmark and Holland particularly a 
great deal of information should be gained regarding dairy matters ; sdso regarding 
dairy-cow diseases and the methods of preventive and curative treatment adopted. 
The progress of agricultural education will also be gone into. In France special 
matters for inquiry will include the results so far obtained from Dr. Calmette's 
method of protective inoculation against tuberculosis. Thanks to the courtesy 
of the Pasteur Institute authorities, some of Dr. Calmette's cultures were obtained 
some time ago for the Wallaceville I.aboratory, where work upon them ul peing 
done with a view to testing the method in New Zealand. 

Dr. Reakes will also endeavour to meet Dr. Voronoff, and obtain first-hand 
information regarding the results of his gland-grafting operation as applied to 
farm animals. He hopes also to visit the agricultural and veterinary colleges and 
research institutions in France, where it is understood very good work is being 
done. 

He will return to New Zealand via South Africa, where he will make special 
inquiry into the work being done in connection with the control of and research 
into animal-disease. Tiie Union Oovernment of South Africa maintains a parti- 
cularly well-equipped and strongly staffed veterinary research laboratory near 
Pretoria, and it is anticipated that a great deal of very valuable information can 
be obtained there. 

He will also visit Rhodesia for the special purpose of obtaining first-hand 
information regarding a special type of vaccine for contagious abortion in cows, 
which is reputed to have met with a considerable measure of success in that colony. 
A beginning has been made to test this vaccine in New Zealand, and the 
information Dr. Reakes hopes to obtain in Rhodesia should prove of great assist- 
ance to our workers in New Zealand. This particular vaccine seems to hold out 
some promise, and it is certainly free from the serious objection of converting 
inoculated animals into “ carriers ” of the disease, which has rightly prevented us 
in New Zealand adopting the use of a live vaccine that was at one time credited 
with giving good results iiut now seems to be going out of favour. 

From South Africa Dr. Reakes will return to New Zealand, where he expects 
to arriN'e about the end of February or the beginning of March, 


IMPORTATION OF PIGS. 

Owing to the presence of certain diseases it has been necessary for some time past 
to place an embargo on the importation of pigs from Britain and Australia. 
Recognizing the importance of new blood being obtained by breeders, the Minister 
of Agriculture has now decided to allow, during the next few months, the importa- 
tion of pigs from Canada, subject to the following conditions : — 

(1) The \vTitten consent of the Minister of Agriculture must be obtained before 
each shipment is made. Applications for such consent must give full particulars 
of the pigs proposed to be imported, of the probable date of shipment, and of the 
owner's name and locality of the farm from which they are to be obtained, in 
order that full inquiry may be made before consent is given. 

(2) If a permit is granted it will be subject to the shipper in Canada giving a 
statutory declaration that the animals have been in Canada from birth, that they 
have been free from all contagious disease for six months, and that they have 
not been in direct or indirect contact with any infected live-stock for six months. 
They must also be accompanied by a certificate from a qualified veterinarian, -and 
on arrival in New Zealand will be held at one of the island quarantine stations of 
the Department of Agriculture for forty days. 

An Order in Council giving effect to this decision will be gazetted shortly. 
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WEATHER RECORDS: AUGUST, 1927. 

Dominion Meteorological Office 
GENERAL SUMMARY. 

The outstanding meteorological feature of August was the freijuency with which 
cyclones passed over or in close proximity to the Dominion, while well-defined 
high-pressure systems were conspicuous by their absence 

From the loth to the close of the month there was practically a succession 
of these cyclones, but, with the exception of one which ruled between the i8th 
and 2 1st, they were of a shallow type, accompanied by much ram but little wind. 
On the 18th and 19th, while the centre of the latter intense disturbance was 
passing over the North Island, particularly stormy conditions and heavy ram were 
experienced m the North Island and on the east coast of the South Island. 

Except in the Gisborne and Napier districts in the North Island and the 
western, central, and southermost portions of the South Island, both the aggregate 
month’s rainfall and number of wet days were above the average 

The general character of the month may be described as dull and moist, with 
an absence of strong winds. Although frosts were frequent, there were few 
damaging ones. Conditions gencralh' were favourable to a fair growth of grass 


RAINFALL FOR AUGUST, I927, AT REPRESENTATIVE STATIONS. 


Station. 

j Total Fall. 

i 

Number of 
Wet Days. 

Maximum ^ 
Fall 

Avei ajse 
August 
Rainfall. 


Nor/h Island. 

1 Inches 


Inches. 

Inches. 

Kaitaia 

. . ' 6-26 


1*14 

3*10 

Russell 

4-08 

1 19 1 

0*76 

5'^7 

Whangarei 

6-23 

24 ! 

i-ig 

6*85 

Auckland 

()•()() 

2f) 1 

1*21 

4*19 

Hamilton 

8-8o 

20 

1*80 

4*02 

Kawhia 

7‘84 

21 i 

1*57 

4*tSo 

New Plymouth 

8-08 

^3 

1*30 

5*20 

Riversdale, Inglewood . 

11 -og 

2(> 1 

1*79 

8*t)5 

KItham 

10*49 


2*30 

3*82 

Whangamonitina 

8*97 

is ! 


5*80 

Tairua 

7*20 

23 

1*60 

0*98 

Tauranga 

9*72 

21 • 

2*27 

4*08 

Maraehako Station, Opotiki 

8*4() 

It) 

1-94 

5*20 

( lisborne 

3*09 

15 

1*00 

4-55 

Taupo 

5*69 

12 ' 

1*53 

4*23 

Napier 

2*13 

13 1 

0*Qf) 

3*57 

Maraekeakaho Station, Hastings 

2*99 

It) 1 

1*61 

3-31 

Taihape 

3*22 

21 

0*42 

2-73 

Masterton 

4\‘)4 1 

19 

0*90 

3-33 

Patea 

3*10 1 

2T 

1*09 

3 37 

Wanganui 


15 

1*02 

2 73 

Foxton 

3*4« 1 

i4 : 

0*50 

2*89 

Wellington 

7-38 ' 

South IsUnid. 

23 

1*03 

4-43 

W’estport 

b*53 

10 

1*40 i 

tv2t) 

Greymouth 

3*02 

16 1 

1-OQ I 

7*33 

Hokitika 

7*42 

18 j 

I*4b 

9*34 

Ross . , 

f^*74 ; 

14 ' 

1*18 ; 

10*40 

Arthur’s Pass . . 

7*73 

15 

1*92 1 

12*78 

Okuru, Westland 


• * 1 

1 1*4(’) 

Collingwood 

8*50 

21 

1*44 i 

t)*iiO 

Nelson 

. . ; 7*40 

iS i 

0*88 1 

3*02 

Spring Creek, Blenheim 

15 — Ag. Journal. 

.. 4*91 

18 

0*90 i 

2*73 
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RAI.NFALL FOR AUGUST, 1927 — Continued. 


StatloD. 

: 

! Total P<iU. 

i 

Number of 
Wet Days. 

Maximum 

PaU. 

Average 

August 

Rainfall. 

Tophouse 

South /s/a«d -continued. 

Inches. 

3 Q 9 , 13 

Inches. 

090 

Inches. 

4-04 

Hanmer Springs' 

7-37 

12 

1-64 

2*56 

Highfield, Waiau 

440 

12 

1 'I 6 

2-26 

Gore Bay 

. . 1 (J*20 

; 

225 

2»I2 

Christchurch . . 

. . i 2-71 

L 5 

0'97 

1-83 

Timaru 

. . , 1*30 

II 

0*32 

I-4I 

T.ambrook Station, Fairlie 

.. ' 1*40 

! 9 

0*50 

1*43 

Benmore Station. Clearburn 

. . 1 0*qo 

11 

0-25 ] 

1-30 

Oamaru 

1*75 

n 

0*50 j 

1*71 

Queenstown 

0*74 

4 

0*36 ' 

1*93 

Clyde. . 

0*55 

6 

0*29 

o‘8o 

Dunedin 

4*02 

1 

0-90 

3*14 

Wendon 

1*73 

9 

046 : 

2*o8 

(iorc . . 

2 71 

1 TO 

0 59 

2*34 

1 11 vercargill 

. 1*64 

16 

026 

3*31 

Puysegur Point 

•• 1 4*^3 

ib 

050 

7-20 




Kidson, Director^ 


EXPORT OF PEDIGREE LIVE-STOCK FROM BRITAIN. 

A REPORT issued by the Empire Marketing Board, London, on the progress ol 
its work during the year ended June ^ast, contains the following statement on 
this subject — 

“ One of the principal recommendations in the First Re}K»rt of the Imperial 
Economic Committee was that grants should be made out of the Empire Marketing 
Fund to assist the export of pedigree livc-stock to the oversea parts of the Empire. 
Owing to the prevalence of foot-and-mouth disease in Great Britain, export has 
been suspended in recent months ; but representations vvrere made to the Board 
by the Royal Agricultural Society of England that the establishment of one or 
more quarantine stations, through which stock could safely be passed for cx]iort 
to Dominions and colonie.s, might enable oversea Ciovernments to relax their 
restrictions on importation. A detailed scheme for the establishment of portal 
quarantine stations was prepared by the Royal Agricultural Society with the 
assistance of the Ministry of Agriculture’s veterinary experts, and an application 
was made to the Board for a grant to cover the necessary capital and overhead 
maintenance charges. The scheme provided for the administration of the English 
stations by the Royal Agricultural Society, and for their close inspection by the 
Ministry of Agriculture. 

“ On being informed that the South African and Southern Rhodesian 
Governments were willing to admit stock forthwith on the conditions laid down 
in the scheme, the Board decided to approve the necessary expenditure, and a 
quarantine station will be established in London at a very early date. In the 
meantime other oversea Governments are being consulted as to the conditions 
on which they would be prepared to permit the use of further stations if opened, 
and the possibility of establishing stations at Glasgow and T.iverpool is being 
explored. The most stringent precautions will be taken by the Ministry of 
Agriculture for ensuring efficient quarantine methods, and the importing Govern- 
ments will retain full control over the admission of animals to the stations for 
export to their own territory. The scheme, which is devised in the interests of 
home and oversea producers alike, has the hearty support of the principal breed 
societies, and promises to be a contribution of great value to the Empire’s live- 
stock industry. The Board is now considering whether, and, if so, in what form, 
a further contribution should be made from the Empire Marketing Fund towards 
the actual cost of exporting animals to oversea parts of the Empire.” 
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ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

BANDY-LEGGED LAMBS. 

Mackenzie Country,” Timaru : — 

What is the cause of bandy-legged lambs ? Could you suggest anything 
that could be given the ewes and lambs to eat that would be a preventive ? To 
be of any use it would need to be a practical suggestion, so that it could be put 
into practice by a person holding, say, 10,000 acres of pastoral country ; or 
something that could be given the sheep m the same manner as we give them 
rock salt. 

The Live-stock Division : — 

This bandy-legged condition is one of the symptoms of rickets or deficiency 
disease. Among the causes is poorness of the phosphate and lime content of 
the mother’s milk, but the condition is chiefly met at weaning-time, when lambs 
are being fed on pastures the heibage of which is deficient m available lime and 
phosphoric acid. One preventive is to top-dress some of the better pastures on 
the run with superphosphate and lime, and to give all the stock periodic spells 
on this top-dressed country Licks of which superphosphate and bonemeal form a 
part are useful in this connection, but before such could be definitely recommended 
it would be necessary to know exactly in what respect the deficiency exists, as 
mineral salts other than those mentioned may also be lacking. 


MIXING OF LIME AND SUPERPHOSPHATE. 

J J., Man lire wa : — 

A belief is very generally held by farmers that if lime and super are mixed a 
few days previous to drilling, chemical action is set up that makes the mixture 
very much more effective than when mixed immediately previous to drilling or 
when drilled separately Is there any scientific ba.sis for this belief, or has your 
Department any evidence in support of it ? 

The Fields Division : — 

Field evidence does indicate that on certain soils lime and super mixed a few 
days previous to drilling do give better results than when the two ingredients are 
used separately. The scientific reason ascribed is that when apphed to soils 
with a fair proportion of alumina present superpho.sphate reverts rapidly to 
aluminium phosphate. In this form it is less readily available to crops than 
when reverted by lime. Large areas in Waikato go into this group of soils, 
and from knowledge of Manurewa — that is, if you are on the heavy clay loam — 
your soil would also be in the same category. On soils such as the red volcanic 
soils of Auckland Province a good deal of iron is pre.sent, and this reverts the 
soluble phosphate in the super. In this form the phosphate is less soluble, and 
therefore less available to plants than either the aluminium or lime combination 


REDWATER AND HiEMATURTA IN CATTLE:. 

” XJ,” Tutaki, Murchison : — 

I have a bullock suffering from redwater. He has been running on rough hill 
country. What is the cause of this disease, and can it be cured ? Is it infectious ? 

The Live-stock Division : — 

For about ten or twelve years settlers in the area between Reefton and a 
little north of Murchison have made occasional and periodical inquiries regarding 
treatment for redwater. During the past two or three years, however, investi- 
gations have proved that a proportion of the cattle (especially milking-cows) in 
that area are annually affected with a disease known as lijematiina (bloody urine). 
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This disease is readily mistaken for what is generally called redwater, and pro- 
bably your bullock is similarly affected. Hsematuria has been investigated in 
several countries, and so far it appears not improbable that it may result from the 
oxalic-acid contents of the herbage on which the cattle are allowed to graze for 
some time, or it may be some toxic substance in the pasture. Several forms of 
treatment have been suggested, but these have not been sufficiently successful to 
warrant their recommendation. However, experience in France, British Columbia, 
and elsewhere has shown that following agricultural improvement — such as better 
drainage, top-dressing with lime and manures, &c. — in the affected areas the disease 
tends to disappear. Haematuria is not considered to be either infectious or con- 
tagious. The urine of affected animals may be red or brown in colour, and blood - 
clots may also be passed. There is a form of redwater which is contagious, this 
being caused by a parasite in the blood ; but, fortunately, this trouble has not so 
far appeared in New Zealand Another form of redwater is caused by dietetic 
errors, such as feeding cows heavily on turnips just before calving, &c. In this 
form strong doses of common salt in addition to tonics have been used successfully. 
Further particulars regarding chronic ha^maturia may be obtained from an article 
published in the Journal for August, 1926. 


CONVERSION OF RATSTAIL GRASSLAND. 

Jf. C. McGregor, Waimana, Opotiki : — 

Referring to the article on destruction of tall couch in Marlborough whicli 
appeared in the May Journal, I would like advice on the following matters . 
(i) Would the smothering-crop prove as successful if applied to ground (plough - 
able) which is grassed almost entirely with ratstail ? (2) Is there any difficulty 

in getting the smothering-crop — Algerian oats and Scotch tares — to ripen simul- 
taneously ^ There are no threshing-mills in this district, so 1 would have to 
hand-thresh, and propose using grain and tares as pig-feed I presume in districts 
more scientifically farmed the mills separate the two seeds My ultimate object 
is to get the land, which is virgin, into good cow-pasture. The soil is nver-silt, 
6 in. deep, with shingly subsoil , the country is well drained and has a good rainfall. 

The Fields Division 

Tall couch {Agropyron repens) is much more aggressive and harmful than 
ratstail, since it persists in spite of good cultural and cropping methods, and 
unless it is eradicated completely before putting the land down to grass it is likely 
to cause trouble. With ratstail, however, it has been found that even when it 
■appears on grassland it can be subdued by top-dressing and good management , 
hence drastic measures such as allowing the smothering-crops to seed are not 
necessary. An ordinary smothering-crop of Algerian oats (3 bushels) and spring 
tares (i bushel), sown in spring and fed off in late summer, would be a good pre* 
paration for the autumn sowing of grass. The following grass mixture is recom- 
mended for your country : Cocksfoot, 8 lb. ; Poverty Bay rye-grass, 10 lb. ; Italian 
rye-grass, 4 lb. ; crested dogstail, 4 lb. ; timothy, 3 lb. , meadow-foxtail, i lb. , 
cow-grass, 3 lb. , white clover, 1 lb. : total, 34 lb. per acre. Basic super at 
3 cwt. per acre should be sown with the mixture. There would be great difficulty 
in harvesting Algerian oats and Scotch tares, especially as you have no grain-mill 
in the district. In Marlborough the tares only were harvested for seed, since the 
oats acted more as a support for the tares than as a grain-producing crop. If 
you have a herd of cows, it would be a good plan to feed off the green smothering- 
crop. As green feed it would be found most useful, and quite equal to the purpose 
of subduing the ratstail. 


ACUTE IRRITATION OF DOG'S FEET. 

R. S. Allan, Whangarei :~- 

1 own a valuable collie dog, and for some months he has been suffering from 
sore feet. There are no actual sores on the feet, but they are in an intense state 
of irritation, and he is constantly gnawing and biting them, almost tearing off 
the pads. We have bathed them in bluestone solution, but without effect. Can 
your veterinary branch tell me the cause and the remedy ? 

The Live-stock Division : — 

All breeds of dogs- are subject to similar complaints, but breeds with much 
hair between the claws are more subject, the condition being usually associated 
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with inflammation between the claws and pads. Probably if you examine closely 
you will find that this is so. Often the inflammation is associated with an 
eczematous condition or a cyst between the claws, and this would require surgical 
treatment. We would advise you first of all to clip the hair carefully between the 
claws and pads, and thoroughly clean and sponge out with a weak solution of lysol 
and warm water ; then, after everything is clean and dry, dress once with tincture 
of iodine. Subsequent treatment which might be given would be to sponge or 
bathe with one part hydrogen peroxide and three of warm water Do this daily, 
and afterwards apply a little ointment consisting of equal parts of zinc and boracic 
ointments It may be necessary to make a boot out of a piece of stout calico to 
put on the foot, but this is likely to be torn off unless a muzzle is placed on the 
dog until it gets accustomed to the boot. 


DEVICES FOR BURNING OFF SCRUB. 

Second Growth/' Opotiki : — 

Could you tell me if there is any efficient article made for carrying fire for 
burning off second growth (manuka, fern, Ax ) in a condition rather too thin to carry 
a fire very freely ? I often use a flax-stick dipped in kerosene, but the flame is 
not big enough unless the scrub is very dry and thick. 

The Fields Division : — 

Several home-made devices are used for setting fire to fern and other dry 
surface growth, and have given satisfactory results. A piece of pumice soaked in 
kerosene, and to which is attached a handle made of wire, is simple and effective 
'J'he lighted pumice is dragged along through the fern Another method consists 
of a piece of gas-pipe with a wick of waste ; this is fed by kerosene from the pipe, 
the top end. held in the hand, being stopped up. In some districts a blow-lamp 
!s favoured by se^ttlers, and acts very efficiently. 


INVENTIONS OF AGRICULTURAL INTEREST. 

Applica'Jions for patents, published with abridged specifications in the New 
Zealand Patent Journal from 14th July to 8th September, 1927, include the following 
of agricultural interest - 

No 55554 . Wool-pack lining , M. A Browne, Chri.stchurch No 5O292 

Tractor -wheel travelling-band coupling , A. McDonald, Takapau No. 56337 

IManure - distributor , C' Houchen, Hamilton No 56396 • Sheep - shears : H 
Wirernu, Whangarei No 58282' Milk-sample collector, A Illingworth, A.lton 
No 58465 : Retting of flax ; J C W Stanley, Victoria, B C No 56884 . Electro- 
culture machine , L. J A. Trouchet (nominee of J Christofleau). Perth, W.A 
No 58558 ; Manure-sowing machine , C W IT. Sorensen, Hamilton No. 55978 
.Automatic cow-feeder ; T E. Larking, Okato No 56033 • (irain-drill lift ; 
S. llpritchard, Arundel. No. 56140 Thre.shiiig- machine attachment G. E 
Barnes, Darfield. No. 56540 : Marker for manure-sowing machine , \V F (iriffin, 
Hatuma. No 56674 . Teat-cup cleaner . C Christie, Invercargill No. 57005 
Cream-can float , J. L. Crane and others, Whangarei No 57183 Concrete 
fencing-post ; R H. Bird, Napier No 57316 : Manure -sower , W T London, 
Tauranga. No 57215: Cow-tail holder, E Ryan, Masterton No 58476: 
Wire-strainer ; T. McKenzie, Otaki. No 58866 . Sheep-shearmg machine 
J Davidson, Sydney, N S.W. No 57017 Milk-relcascr , J Taylor. Kltham 
No 57403 : Manure broadcast distributor , E Ryan, Masterton. No 57448 ' 
Milk-can; D. Robertson, Wellington No 57624: Rabbit-trap ; H. S Ring.stad, 
Marrickville, N.S W. No 58418- Casein-drymg machine C Hope- Johnstone 
and R. S. Smith, Auckland No. 58702 . Sheep-shears . Chu ago Flexible Shaft 
Co., Chicago, IT.S.A. No 58820 . Scutchmg-machme , Maddren Bros , Christ- 
church. No. 58956 : Milking-machine rubber mouthpiece , C. P. Dinsen, Denmark 

Copy of fall specificaUoiis and drawings in respci t of any of the abo\c may be obtame 1 from th' 
Registrar of Patents, Wellington, puce is. All fees must be paid in advance ni cash, or paid to the 
Pubh '. Account at a branch of the Rank of .New Zealand and the bank receipt sent to the Patent Office , 
or fees may be remitted by Post Office ortler or postal note. 
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AGRICULTURAL SHOWS* SEASON 1927-28. 

The following show -dates have been notified by agricultural and pastoral associa- 
tions : — 

Hawke’s Bay A. and P. Society : Tomoana, 19th and 20th October, 1927. 

Poverty Bay A. and P. Association : Gisborne, 25th and 26th October. 

Wairarapa A. and P. Society : Carterton, 26th and 27th October. 

Timaru A. and P. Association : Timaru, 26th and 27th October. 

Manawatu A. and P. Association : Palmerston North, ist, 2nd, and 3rd November, 
Kelso A. and P. Association : Kelso, 2nd November. 

Northern A. and P. Association : Rangiora, 4th November. 

Canterbury A. and P. Association : Royal Show, Christchurch, gth, loth, and 
Tith November. 

Waimate A. and P. Association : Waimate, 15th November. 

Egmont A. and P, Association : Hawera, i6th and 17th November. 

North Otago A. and P. Association : Oamaru, 17th and i8th November. 

Otago A. and P. Society : Dunedin, 23rd and 24th November. 

Stratford A. and P. Association : Stratford. 23rd and 24th November. 
Tokomairiro Farmers’ Club ; Milton, 28th November. 

Clutha and Matau A. and P. Society : Balclutha, ist and 2nd December. 

Auckland Metropolitan A. and P. Association : Auckland, 2nd and 3rd December. 
Wyndham A. and P. Association : Wyndham, 9th December. 

Otago Peninsula A. and P. Society : loth December. 

Nuhaka A. and P. Association : Nuhaka, ist January, 1928. 

Marton District A. and P. Association: Marton, i8th January. 

Waipukurau A, and P. Association : Waipukiirau, 20th January. 

Horowhenua A. and P. Association : l.evin, 24th and 25th January*. 

Tapanui Farmers’ Club : Tapanui, 25th January. 

Rangitikei A. and P. Association : Taihape, 25th and 26th January. 

Golden Bay A. and P. Association : Motupipi, ist F‘ebruary^ 

Woodville A. and P. Association : Woodville, 3rd and 4th February. 

Clevedon A. and P. Association : Clevedon, 4th F'ebniary. 

Feilding A. and P. Association : Feilding, 7th and 8th February. 

Dannevirke A. and P. Association . Dannevirke, 8th, gth, and loth February. 
Hikurangi-O tonga A. and P. Association : Hikurangi, gth Febniary. 

Masterton A. and P. Association : Solway, 14th and 15th February 
Tc Awamutu A. and P. Association : Te Awamutu, 15th February 
Taumarunui A. and P. Association : Taumarunui, 15th February. 

Tauranga A. and P. Association . Tauranga, 22nd February. 

Ohura A. and P Association : Matiere, 22nd and 23rd February. 

Franklin A. and P. Association : Pukekohe, 24th and 25th February. 

Hukerenui Agricultural Association : Hukerenui, 1st March. 

Mongonui County A. and P. Association : Kaitaia, 3rd March. 

Opotiki A. and P. Association : Opotiki, 6th March, 

Taranaki Agricultural Society : New Plymouth, 7th and 8th March. 

Matamata A. and P. Association : Matamata, 13th March. 

Kaikoura A. and P. Association : Kaikoura, i6th March. 

Mayfield A. and P. Association : Mayfield, 17th March. 

Hawarden A. and P Association : Hawarden, 23rd March. 

Methven A. and P. Association ; Methven, 29th March. 

Oxford A. and P. Association : Oxford, 5th April. 


Subsidy for Destruction oj Kea , — The subsidy^ of 5s. per beak paid by the De- 
partment of Agriculture for kea-destruction totalled £7()6 1 5s. for the official year 
1926-27. This represented 3,067 birds, a decrease of 830 on the preceding year. 


Water Content of Export Butter . — During the year ended 31st March last the 
Dairy Division tested 133,206 churnings. The average water content was 15*15 
per cent., compared with 15*17 per cent, in 1925-26. The number of churnings 
found to be over the legal limit {16 per cent, of water) represented 0*694 per cent, 
of the total. These were returned to the respective factories to be reworked with 
drier butter. 
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DAIRY -HERD TESTING IN NEW ZEALAND. 

REVIEW OF 1926-27 SEASON. 

W. M. Sin(;lkton. Director of the Dairy’ Division. Wellington. 

The support accorded to dairy-herd testing in New Zealand daring the 
season 1926-27 has b(‘en such as to result in a slight increase in the 
total number of cows tested compared with the preceding season. 
The increase is made of more importance when one take> into 
consideration the fact that the total number of cows in milk and dry 
in the Dominion decreased between 1925 and 1927 by some 28,000. 
For the purposes of this review a dairy cow is classed as a tested cow 
when vshe has been tested twice or more during thc^ .soa.son. On thi'^ 
basis the number of cows under herd-test during 1(126-27 stands at 
170,150, as against 169,776 for 1925-26, an increase of 374 cows, or 
()’2 per cent. The 170,150 tested animals represent 13 per cent, ot 
the total ot our dairy cows in milk and dry. 

Considered under the headings of the three systems of h(*rd-testing 
H'cognized in the Dominion, Group testing shows an increase ot 4. 600 
cows, As.sociation testing a decrease of 2,522, and Dairy C'ompany 
testing a decrease of 1.704 Details of this clas.sification for the past 
five seasons are supplied in Table i. The accompanying graph, covtT- 
ing the same period, gives a clearer conception of the relative extent 
of the testing as a whole and according to syst^nn. 

Table 2 presents an interesting subdivision, providing a classification 
of tested cows according to land districts, the last fi\e si'ascms Ixnng 
included. The* table would have been more interesting could vw 
have shown separately, for comparis(3n, the number ot cows in milk 
and cows dry in each land district, but, unfortunately, thos(' statistics 
for 1926 27 are not yet available. As the table shows, Auckland 
still leads in possessing the greatest numlxT of tested cows. A 
gratifying feature is the much improved position of Canterbur\\ 
Despite a small increase this year, Otago’s position is still wry 
disappointing ; it is also regrettable that Southland did not maintain 
the comparatively high standard reached last .seas(Mi. It will be 
observed that the total number of tested cows in the North Island 
decreased by 753, while the South Island .showed an increase of 1,127. 




Table I. — S timber oj Coivs tested Ttvtcc or mon tlassined according to Season and System of Testing. 
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Table 2, — Number of Coivs iebtvd t ivicc or more, classified according to Season 
and / and Ihstnct, <^c. 


Land District, iVr. 


CoW's tested Fnicc or more. 


lO-i >'3 -I- 


1924 - 2 S. 1925 - 26 . 


1926 - 37 . 


North Auckland 

17 . 07 ,^ 

- 2 L 5 -’> 

1 3 UO 49 

-M. 93 T 

24 , OK) 

Auckland 


^’ 3 . 0-43 

93 . 91 ^ 

77 .d 5 T 

•^-i. 33 « 

(iisbornc 

.'.410 

3.122 

4,022 

3.^91 

2 , 1)26 

Hawke’s Bay 

I , 0 >o 

4 . 3 <)i 

3 , 4^8 

4 , Q02 

- 2.987 

Faranaki 

» 5 . 

iS. 5()7 

1 10,840 

16.485 

14 . 6 q 6 

Wellington . 


3 ^^ - ‘)«4 

37 . 4 M 

- 29.()53 ' 

^ 9.517 

North Island 

. . <S 2 , Ooi 

144 . MO 

1 88 , 70 b 

157 - 3.33 

156,780 

Nelson 


1 , 192 

374 

SSo 

620 

Marlborough 

105 

'73 

i 

441 

L 58 

W’estland 


771 

! 


74 

('anterburv . 

I . 400 

- 2.345 

i 2,171 

1 , 7‘>9 

4 . * 19-2 

( )tago 

4«»0 

2.410 

1 I . 

004 

950 

Southland 

130 


' 3.393 

8 , 220 

7 179 

South Island 

LUi 

7 0 S 4 

8. 144 

i 2>,243 

13.370 

Dtniimon 

S 4 Si 5 

I 3 T. 21 t 

1 196,850 

1 ^ 9,776 

170,1 50 


I 


Table 3 gives the iiuinlx*rs of covvh, herds, anti associations, 
together with the* a\'eragt' sizt' of herds and associations, n prt'st^nttd 
in all effective ainuial siiininaries (on the ioo-da\ s-or-inon* ba.sLs) 
received for the past thnn* seasons. The term “ associatuin ” as used 
in this table di'uotes a herd-tt'sting organization, whethtT (iroup, 
Association, or Dairy Company. As pointed out in a prt‘vious r(*vit‘W, 
there is, unfortunately, a confusion in herd -testing nomenclature, 
inasmuch as organizations o^x^rating undtu* eitlier the Group or the* 
As.sociation systiun are termed “ herd-testing associations,’' or simply 
associations." 


1 aide 3 — Number ot Coios, Hods, and Associations* vtprtsiutcd in litfcctive 
Seasons' Summaries lerd. ed (Ihdd AH Cows in 3nlk inn m >>err ) 


— 

e).’4 35. 

193 S -'6. 

l9-f. 37 

Number ot associations 

1 00 

20 1 

2 1 I 

Number ol herds 

4.^15 

1-43''^ 

4. *>7^^ 

Number of cow.s 

15'. ^75 

I 10.30S 

155,028 

Average number of herds per associaiion . 

-5 


22 

Average number of cows per henl 

3-^ 

3 ^ 

33 

Average number of cows per .issociation 

7<)9 

7^8 

75} 


* Indudmg both Ormip and V-M.iMatii'U svitnns, and on Im i^> of srction*. 01 units. 


Table 4 supplies a classification of groups and associations according 
to herds and cows. It will be noted that th(‘ associations have a 
tendency to grow smaller, when'as the groupis nunain more imifiirm. 
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Table 4.— Average Size of Associations and Groups for which Effective Seasons" 
Summaries on the Basis of all Cows in Milk 100 Days or over were received. 



— 


Average Number 

i 

Averse Number | 
of Cows per 


Syst«m 


Season. 

of Herds per 

Average Number 


A<>sodation or j 

Association or 1 

of Cows per Herd. 




Group. 

Group. 1 

1 


1 

1924-25 


57 A 

23 

Association 


1925-26 

1 JO 

407 

22 


1926 27 

18 

408 

! 22 


1 

1 TQ24 25 

26 

U185 


iVroup 

• S 

1 1925 -2() 

^7 

I , 205 1 

1 

1 44 

i 

T926 27 

26 

1.127 

43 

^ 

- 

— 

. — 

- 



In the groups the herds are about twice as large as in the associations, 
possibly mainly because the Group testing rules insist upon the inclusion 
of all sound cows, whereas the Association system often represents a 
selection. This does not necessarily mean a selection of the better 
cows in the herd, but that often only cows previously untested are 
offered, or cows which the owner specially desires tested. There is 
also the influencing factor that group testing can be operated most 
economically in districts where the herds are large. 

AVERAGE YIELD OE TESTED COWS. 

Effective summaries received for the 1926-27 season represent 
91*1 pc'V cent, of the total numl)er of cows tested twice or more for all 
groups and associations. Opportunity is here taken to record our 
appreciation of the prompt and accurate manner in which the various 
herd-testing officers have complied with the request for summaries 
of results. Every person communicated with responded, and, as 
will have been noted, in less than 9 per cent, of the cases were the 
summaries incomplete or obviously unreliable. Production summaries 
are requested on the basis of all cows in milk 100 days and over, 
and the numbers .so represented in the effective summaries received 
for the past sea.son total 155,028 cows, as against 146,398 for the 
preceding season. 

Table 5 is a grand summary of production results for the past 
two seasons. The most conspicuous feature of this table is the increase 
of some 20 lb. of butterfat in the production of the average tested 
cow. This is certainly a material improvement. Although doubtless 
an exceptionally favourable season accounted for much of the increase, 
it is equally certain that due credit should be given to the influence of 
herd-improvement. 

Table 6 supplies a comparison of average production according to 
system of operation. It will be noticed that the yield of the average 
cow on Association test has improv^^d by some 17 lb. of butterfat, 
while the Group average has increased by almost 21 Ib. It will also 
be observed that the average days in milk increased by three for 
Association test, and by five for the Group method. 

In Table 7 have been collected production results under the headings 
of cows in milk 100 days or more, and cows in milk 210 days or 
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Table 5 . — Grand Summary of all Effective Herd-testing Results on the Eusis of all 
Cows in Milk lao Days or over received for the Last Two Seasons. 


Average for all rows (140,398 111 1925 2(> 
and 155,028 m n)2b 27) 

Highest Association or (iroup average . . 
Lowest .Vssociation or (iroup average . . 
Highest herd average 
Lowest herd average . . 

Highest cow 
l.owest cow . . 

Average daily production ot biitterlat for 
all cows 



1925 .26. 

1926 J 7 . 

! 

Ow&m 1 Butterfat- 

Days m 

Butterfat- 

Milk. 

1 production. 

Milk. 

production. 


lb. 


lb. 


220-51 

^ 3 <‘ 

240-48 

- 2(>3 

3-23-24 

240 

3 . 57 - 4 b 

168 

J 53 *M 

; ^ 3 ^ 

94*88 

-233 

: 500-21 

317 

511-91 

1^5 

: ‘51-69 

i 100 

<> 5 -i 3 

289 

1 819-85 

276 

795*09 

120 

1 

103 

17-44 


! 0 96 


1-02 


Table 6 . —Average Production of all Ktfedtve Results for Past Two Seasons classified 


according to System. 

(Basis * All 

Cows in 

Milk 100 1 

)ay$ or 

over. ) 

Season. 

1 

System. 

i 

1 

Number of ( 
Associations 
or Groups. 

Number of 
Herds. 

Number of 
Cows. 

Average 
l>avs 
in Milk. 

Average 

Butterfat. 







lb. 

1925-26 . 

/ Association 

120 

2 , 239 

4«.^^23 

217 

• 215-40 

* \ Group 

81 

2,219 

67.57.5 

236 

223-06 

1926-27 . 

J Association 

i >'5 

2 , 140 

46 , 878 

220 

232-04 

Group 

<jh 

2 53** 

108,150 

241 

243 88 


TMc —Average Production for Associations conducted by Officers of the Dairy 
Division, comparing Difference in Production between Results of Summaries 
compiled on the Basis of all Cows in Milk 100 Days or more and 210 Days 
or more. 


Year. 

100 D.»ys or more. 

Average Davs. . Average Butterfat. 

1 

:io Da> 

4 

Aveiage Days. 

s or more. 

\verag<- Butterfat. 



lb. 


lb. 

1922-23 

227 

232-99 

261 

^71.48 

1923-24 

227 

221-39 

25^ 

267-10 

1924-25 

223 

23^-51 

i 258 

266-29 

I 925-2 0 

218 

i 221-19 

257 

259-20 

1926-27 

236 

I 247-35 

! 262 

273 - 3 h 


more. These figures are based on results from associations tested by 
Dairy Division officers, similar information for cows tested in privately- 
controlled organizations not being available. This type of summary 
has certain advantages, ina.smuch as it provides an indication of 
production over a period more in conformity with that of the length 
of a dairying season. The loo-days-or-more summary has the advan- 
tage that it includes records for some cows of such poor quality that 



Table 8. Average Produciton. according to Land Districts, See., of all Cows under Herd-test for which Effective Seasons' Summaries were 

obtained (Basis : All Cows in Hfilk too Davs or ot'er.) 
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Table g. — Distribution of Records for all Tested Cows %n the Domtmon represented in Effective Annual Summaries received. Seasons J925-56 

and jg26-2‘;. (Basis : In Milk 100 Days or over.) 
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their lactation periods fall short of 210 days. On the other hand, it 
has the disadvantage of including certain cows which should perhaps 
be omitted — cows that have died, fallen sick, been sold, or for some 
other reason have been discontinued some time before their testing 
would have been completed. 

Table 8 enables those interested to compare average production 
by land districts. It will be noticed that in every instance except 
one there has been an increase in average production, the exception 
being Taranaki. 

In studying these production tables readers must not overlook the 
fact that they represent the yield of tested cows, and not of all cows 
in New Zealand, and thus show our dairy cow in the most favour- 
able light. As a general rule, though, needless to say, not without 
many exceptions, only the better herds are tested ; and even in the 
tested herds many of the poorer cows are retained for only a short 
period after the season’s testing commences. While for 1926-27 the 
average tested cow in New Zedand produced 241-6616. of butterfat, 
the average dairy cow, comprising all cows in milk and dry, yielded 
onl}^ some 200 lb. 

Table supplies an analysis of individual records, and is useful 
for indicating just how many cows may be considered profitable and 
how many unprofitable. Similar figures for 1925 26 are included for 
purposes of comparison. As might be expected, the tables agree in 
respect that the greatest number of records fall within the 200-250 lb. 
butterfat division. It is pleasing to note, however, the considerably 
decreased percentage of cows in the first four .subdivisions, and par- 
ticular!}’ in the three lowe.st grade.«. 

THE FUTURE. 

Herd-testing, like many other enterprises, has suffered from pre- 
vailing economic stringency. But herd-testing is too w^ell established 
and too es.sential to lapse for a protracted period. There are indications 
that it is again on the upward trend, and we ma}’ anticipate that 
future years will witness the testing of a steadily increasing proportion 
of our dairy cows. The recently approved State financial assistance 
of ^8,000, to be expended during the current season, will doubtless do 
much to assist in promoting herd-testing, and .should afford practical 
relief to many farmers who are finding the fees a difficulty. 


Lice-infestcd Sheep , — The Director of the Live-stock Division remarks in 
his annual report for 192(1^27 as follows • Sheep affected with lice are still too 
numerous, and far too many prosecutions , for exposing lice-infested sheep at 
saleyard.s have had to be taken. Notwithstanding these the position has not 
improved, and it would seem that if it is to be remedied more drastic action is 
required, ft was pointed out in my la.st report that the Inspector has the power 
to order the withdrawal of lice-infested sheep from sale, and with the view to 
stopping the practice in question it is proposed that all Inspectors be instructed 
to see that such sheep are withdrawn. It does not follow, however, that when 
this action is taken it will relieve the owtiet of the sheep from prosecution. 
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PARASITIC CONTROL OF SHEEP MAGGOT-FLIES. 

ESTABLISHMENT OF ALYSIA MANDUCATOR IN NEW 

ZEALAND. 

David Miller, Entomologist, Biological Laboratory, Wellington. 

The work of establishing the blow-fly parasite Alysia manducaior in 
New /Zealand has made definite progress since publication of an 
introductory note on the subject in this Journal for January last. 

Three consignments of parasitized blow-fly puparia were received 
from the Imperial Bureau of Entomology, London, during November, 
1926, and in early and late January, 1927, respectively. The first 
and third consignments .were sent by parcels-post,*; and the second in 
cool storage on board ship. The puparia were packed in damp moss 
in wooden boxes wrapped with waxed papei. 

On arrival of the first consignment, consisting of 1,150 puparia, 
the adults of Alysia were emerging ard v(ry active: a total of 102 
parasites was .secured from this cor sigr ment. When opened, the 
Alysia in the second consignment, though carried in cool storage, had 
commenced to emerge, but w'erc not very active: this consignment 
contained 1,700 puparia, but only 50 Alysia in all were secured from 
it. In the third consignment the conditions of moisture were excessive, 
.so that a considerable proportion of the* puparia had bt come flattened 
and damaged. Though this was the largest con.signment, containing 
2.200 puparia, a total of only 80 Alysia was secured. 

From these cor.signments, therefore, a total of 232 Alysia developed, 
of which 60 per cent, were females. As the Alysia emerged they were 
placed in cages containing maggots, which they immediately attacked. 
Large supplies of maggots were kept available by exposing liver to 
the different sjx‘cies of blow-flies. It wa.s found that of the latter 
the maggots of the golden -haired blow-fly (Calliphora st\\i^ia), the Euro- 
pean bluebottle (f . erythroccphala) , the European green bottle (Lncilia 
sericata), and the Australian greenbottle [Chrysomya rufifacies) were 
readily parasitized, and in them Alysia carried through to the 
next generation. This is of considerable importafice, since C. styfiia, 
I , sericata, and C, rufifacies are the species damaging sheep in New 
2^aland. 

It is also noteworthy that attempts to parasitize the small native 
bluebottle {Calliphora iceh) have so far failed, Alysia not even attempting 
to oviposit in the maggots. This is in keeping with the results secured 
when maggots of all the species mentioned were exposed in the one 
cage to Alysia. Among the blow-flies emerging on that occasion were 
numerous icela and very few of the other species, while sufficient 
Alysia were secured for field distribution. It was found that the 
cycle of Alysia from egg to adult varies from six to eight weeks. 

The first New-Zealand-rearcd generation of Alysia commenced to 
emerge on 3rd January, 1927, and from then until April generations 
were periodical^ secured. Field liberations were made from January 
to March as follows 

First : 5th January, at Avondale/* Blenheim. 

Second : nth January, at Mount Somers, Cantorburj'. 
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Third: 5th February, at “Avondale.'* 

Fourth : 7th March, at “ Avondale." 

Fifth : 14th March, at “ Avondale." 

Sixth : 14th April, at Weraroa. 

Seventh : 25th April, at Kaitaia, North Auckland. 

The liberations were made on maggot-infested carcases under natural 
conditions in the field. Mr. C. G. Teschemaker, of “ Avondale," on 
being notified some days beforehand that a consignment of Alysia was 
being sent, had a .sheep killed on each occasion and well infested with 
developed maggots at the time the parasites arrived. At Weraroa 
the Alysia were liberated on an accumulation of maggot-infested offal, 
while the Kaitaia liberation was made on an ox-carcase infested mainly 
with larvae of the Australian grecnbottle. 

That Alysia successfully passes the winter in New Zealand is 
certain, at least in the insectaries, where on 20th Septeml)er this year 
the first of the spring generation emerged from infested puparia. The 
numbers of this first emergence reached a maximum on 30th September, 
but to date (6th Octol^r) have fallen off considerably. What is 
happening in the field is not yet known ; there an^ several factors 
to which Alysia will be exposed under natural conditions that might 
seriously hamper its development. One such factor is the presence 
of other parasites. Among these is Mormoniella (Nasonia) brevicornis, 
which, according to Dr. G. A. K. Marshall, interferes with Alysia in 
England; another parasite is a braconid {Phaenocarpa sp.). identified 
by the Imperial Bureau of Entomology, which in New Zealand para- 
sitizes the golden-haired blow-fly in the same way as does Alysia 



BtOW-FLV EGG>, MAGNIFIED. 

1 by H. Drak€. 
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DAIRY -FARMING ECONOMICS. 

( Continued,) 

SURVEY OF A RAGLAN COUNTY FARM GROUP, SEASON 

1926-27. 

E. J. Fawcett, M.A., Fields Division, Wellington 

Introductory Xotes on the Raglan District. 

The greater portion of the district under review was taken up from the 
Government in the “ sixties." At that time a conMclerablc portion was covered 
with bracken fern, with manuka on the drier knolls. When the bracken was burnt 
off preparatory to cultivation logs were exposed, so that originally this country 
had evidently been under forest. The bush is principal^ heavy rimu, totara. 
tawa, and tanekaha, while the moister flats support good stands of kahikatea 
even at the present time. 

IVheat was the mam crop of the earlier settlers, this being put in with the 
spade, and shiploads of wheat were sent to Auckland and to Australia Much of 
the land was virtually cropped out at that time Cattle-raising soon followed, 
and before many years sheep flocks were general Last year's returns gave 
the number of sheep in Raglan County as 268,000, with an average clip of lb 
wool Raglan is therefore the .leading sheep-farming county in the Auckland Land 
District, and has the further distinction of carrying 502 sheep per 1,000 acres, a 
figure tar in excess of any other Auckland county 

The dairy indu.stry commenced in 1902 with the opening of a small factory 
at Te Mata by Mr. W. J. Smith In 1905 the Raglan Co-operative Dairy Co. 
erected its first factory at Kauroa In 1911 the establishment was removed to 
Raglan, and this factory at the present time takes the bulk of the cream produced 
in the locality. 

There is no great variation ot soils. For the most part the land is gently 
roiling to steep, and the soils heavy red volcanic clays residual from the basaltic 
and andesitic rocks which form the Karioi Mountain. Limestone outcrops appear 
at various points, as do also conglomerate volcanic rocks and sandstones. Most 
of the clay soils are heavy, retentive, and sticky when sodden , likewise they 
tend to dry out in the summer and under the influence of winds The pasture.s 
arc noticeable for their dense green colour, and clover-growth is very strong 
Ciood crops of swedes, rape, and maize are grown, and eiirly crops of hay and ensilage 
can be harvested. 

Gonse and blackberry were introduced in the "seventies. ’ an<l have spread 
very considerably. At the present time hundreds of acres are covered with giant 
gorse. The method of dealing with this weed is to cut and burn, plough, and crop 
with swedes. A second crop of soft turnips or rape is usually taken off, and the 
land made ready for grassing in the autumn. Various modifications of this .system 
are practised, but usually gorse land receives three ploughings before being per- 
manently grassed. Scattered gorse in pasture land is grubbed out and burnt. 

Very little top-dressing of pastures was practised before 1914. Up till then 
the inward shipments of fertilizers at the Port ot Raglan amounted to some 300 
to 400 tons annually, most of which was used on the swede crop. In 1920 the 
quantity had increased to 787 tons, and in 1926 to 1.357 tons, this indicating the 
growth of the dairy industry. During the last two years considerable quantities 
of manure have been sent in from Hamilton as bark-loading on the lorries which 
collect cream that is supplied to the Waikatp dairy companies 

In 1921 the outward shipments of butter amounted to gi tons, and in 1926 27 
this had increased to 263 tons. From 1925 a larger quantity of cream has been 
wsent out to the Waikato. 

Dairying may be said to be still in its youth in thus locality Herd-testing 
has not come fully into vogue i . therefore there has been little culling of unprofit- 
able cows, and no guide as to what calves should be saved for replacements. Last 
season, however, a commencement in sjrstematic herd-testing was made. With 
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its inception, the added use of phosphatic manures, and the more scientific manage- 
ment of grasslands, dairy farms here should soon compare With any others in the 
Auckland District. Basic manures are generally advisable for the stiff clay soils 
that comprise the greater portion of the area under review. 

The average rainfall of 55*58 in. per annum is evenly distributed, thus 
favouring the dairy industry. The monthly average precipitation is as follows : 
January, 3*70 in. ; February, 3*30 ; March, 3-20 ; April, 4*57 ; May, 4*94 ; June, 
{)-53 ; July, 0*i9 ; August, 4*0«j . September, 3*66; October, 5*59; November, 
3 87 ; December, 4*34. For the year ended December, 1926, the fall was 57*64 in. 
Moderate sea-breezes are experienced throughout the year, and hard frosts are 
exceptional. 

Raglan Township is distant thirty miles from Hamilton by a good metalled 
road, which has been gazetted a main highway. The highest point on this road 
IS 650 ft. above sea-level. The Northern Steamship Co. runs a weekly service with 
the Port of Onehunga. The output of the Raglan Dairy Co. is shipped to 
Onehunga, and most freight is brought in by sea. Cattle and sheep, on the other 
hand, find their markets in the Waikato. 

— G. IV. Wild, B.Ag., Tnstvuclor in A grkulture, Auckland. 


General Description of Farm Group. 

The group to which this .survey pertains is comprised of twenty-six 
farms, sixteen of which are entirely devoted to dairying, while on ten 
mixed dairy and sheep farming is practised. As indicated by Mr. Wild 
in his introductory notes, the district is in a state of active develop- 
ment. Very rapid improvement, however, cannot be expected, owing 
to the limited earning-capacity of the land, coupled with restricted 
financial resources. 

On those farms devoted to dairying 68 per cent, of the land is in 
usi‘, but even of this a certain proportion provides only feed for winter- 
ing or for dry stock. Wliere sheep are carried in addition to cows 
88 per cent, of the land is being used, although much of it is partially 
occupied by fern and manuka. It would appear that an additional 
20 per cent, of the area on the dairy farms could be used for sheep 
without affecting butterfat-production. The average area of the dairy 
farms is 173*8 acres, ranging from 60 to 370 acres, while that of the 
mixed farms is 387*1 acres, ranging from 84 to 792 acres. Root crops 
are grown in most cases on the first furrow preparatory to putting new 
land into grass. The area cut for hay per 100 acres is 9*3 and 7*4 acres 
respectively. Herd replacement is lower in this district than is the 
case on the high-producing Waikatp plains, the average for all farms 
in the group being 12-61 j)er cent. The carrying-capacity of the 
whole group is practically the same if reduced to sheep capacity on 
the basis of seven sheep equalling one cow. All the farms supply 
butter-factories. 


Table 1.— Miscellaneous Data per 100 Acres. 


— 

Root 

Crops. 

’ Hay or 
i Ensilage. 

f 

— ^ 

Herd Re- 
placemeutf. 

1 

Sheep* 

’ carrying 
Capacity 
Cow** 

7 Sheep), 

Area in 
Use. 

Cows 
per 100 
Acres on 
Cleared 
.Area. 

Butterfat- 
production 
per 100 
Acres 
cleared. 

! 

, i 

j Acrea. 

Acres. 

Per Cent. 

* 

Acres. 

i 

1 

lb. 

Dairy farms . . 

7562 

9*312 

i 

13*22 

158-375 

68 

j 33*272 

6,430*206 

Mixed farms . . 

7*900 

7-400 j 

11*72 

157*860 

88 

1 I 

1 ■■ 1 

•• 
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FIG. I. TYPICAL COUNTRY IN RAGL.<VN DISTRICT 

I he large proportion of non-producing land on the farms may be seen from this and some of the accompanying photos. 

by H. Drake, 
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Labour employed. 

The major farming operations are performed by the family, outside 
help l^ing bnt rarely employed on milking, but rather on improvement 
works. Table 2 shows the amount of lalwur employed and the " wage 
capacity ’’ per 100 acres for each unit. Wage capacity represents the 
surplus after all expenses have been met and interest at 7 per cent, 
on personal capital deducted. Shearing, crutching, &c., have been 
charged direct to Sheep Account, and do not appear in this summarj'. 


Table 2 — Fawifv pey too Acres, and Number employed. 


— 

1 

' Total 
, I'amily 

; Hired Labour 

I (PeTTnancnti. 

i 

3 * ' 

Children 

helping. 

4 ‘ 

Ftunily 

.\dtilts 

wf)ikirijt<. 

5. 

Total Units 
of Labour. 

6 . 

Wage 
Capacity 
per Unit. 

Dairy farms 

*2 555 

0.144 j 

0283 

0-807 

1 1-^37 

4 s d. 

' 68 7 3 

Mixed farms 

i‘2g2 

1 

0.130 

0*335 

0-335 

1 o-8oo 

' 66 2 6 

1 




Production and Expenses per 100 /lores. 

Tables 3 and 4 show carrying-capacity, production, and costs per 
100 acres on dairy and mixed farms respectivelyf Dairy farms have 
been subgroiiped in fours from the highest to the lowest production 
of butterfat per acre, the figures given representing the averages for 
<‘ach subgroup of four farms. To allow of comparison with the 
figures of the Piako County group published in the August Journal, 
butterfat has been valued at is. 4d. per pound, interest on all 
capita] charged at 6 pcT cent, plus i per cent, sinking fund, and 
labour at £7 per cow. 

Table 4 pertains to ten mix(‘d farms divided into two groups of five 
farms each. In this case labour cannot be considered on a per-cow 
basis, but is shown as wage capacity per 100 acres only. 

Analysis of D^ry*farm Figures. 

The position of these farms is summarized in Table 3. It should be 
noted that column No. i gives the actual average area of the farms 
within each subgroup. As th(' size of farms mcreases, production 
per acre decreases, indicating the superiority of small areas of this 
class of country when devoted entirely to dairying. Carrying-capacity 
is considerably higher, resulting in a higher per-acre production. The 
proportion of unused land is smaller, and allows of more concentrated 
effort on improvement. The drawback of small areas, however, is 
that the wage capacity is barely sufficient to maintain a family, 
improvements therefore deixinding on, the labour of the owmer rather 
than on a capital or revenue expenditure. , 

Carryin^-capdeity, 

The number of cows milked per 100 acres varies from 35 to as low 
as ii'3, or from 2*85 to 8*85 acres per cow, with an average of 4*44 
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acres per cow. On comparatively low carrying and producing land, 
such as that of the Raglan district, it is probably easier to increase 
stocking than is the case on the heavily-stocked high-producing Wai- 
kato plains ; but unless pcr-cow production is increased, a corre- 
sponding increase in cows does not result in a relatively high per-acre 
production increase. 

Butterfat-production, 

The per-acre production capacity of this land under existing 
conditions is low, ranging from 74*9 lb. to 15*03 lb. butterfat, with 
an average of 43*72 lb. It must be remembered that approximately 
32 per cent, of the land is not used, and that the butterfat-production 
kandard of cleared land is 64*3 lb. per acre. It is not at present 
possible to estimate correctly the average per-acre production for the 
whole of the dairying-land of New Zealand, but if 200 lb. be accepted as 
the average production per cow, then the per-acre production must 
be between 50 lb. and 651b. This would indicate that the average 
for the group tmder review is comparable with that of the mass of 
farms below the New Zealand average. 

Low per-acre carrying-capacity of herds with an average production 
ranging from 254 lb. to 133 lb. butterfat, with a general average of 
1931b., is a very difficult combination, which can only be rectified 
slowly while floating capital remains limited. Should carr\dng-capacity 
be increased, an additional five cows per 100 acres results in an increase 
of 9*65 lb. butterfat per acre ; whereas with a per-cow production of 
291 lb. (average for the Piako group) a corresponding increase of cows 
improves the per-acre production by 14*55 lb. 



FIG. 2. ONE OF THE SMALL CENTRES IN THE DISTRICT. 

The prevalence of gorse is shown by this view. 

[Photo by H, Drakf, 
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Returns per 100 Acres. 

The average return from butterfat at is. 4d. per pound is £219, 
or £12 17s.' 3d. per cow. Pigs are kept on fourteen of the farms, giving 
an average return of £i 5s. 3d. per cow. They were disposed of equally 
as porkers, baconers, or weaners, at the rate of i*66 pigs per cow. 
Purchased foodstuff has been debited direct to the Pig Account. The 
Cattle Account resulted in a loss on five farms, but gave an average 
profit of £20 los. per 100 acres over all. This is again accounted for 
to some extent by the appreciation in value of young stock drafted into 
the herd, and does not represent all cash. 

The total returns thus amount to £ 345 * 437 » £^5 5s. 4^. per cow, 

which represents £3 9s. id. per acre. The variation is from £6 12s. 2d. 
to £i 2s. 3d. per acre. 

Capital Value. 

Owing to the absence of a Land and Improvement Account, 
the Government valuation has been taken, and to this added the value 
of stock and plant. Stock values are kept uniform throughout. The 
position is set out in Table 5. 


Table 5 . — Capital per Iflo Acres (Land at Government Valuation) . 




3 * 


4. 


Dairy farms 
Mixed farms 


! Total 


Capital. 

Value. 

percentage 
of Total. 

Value. 

Percentage 

1 of Total. 

Value. 

Percentage 
of Total. 

£ 

£ 


£ 


£ 


1830 

1316 

71-91 

.331 

! i 8 *o 8 ' 

! 

183 

10*00 

1420 

1 

1 1091 

j 76-83 

' 1 

245 

j 17--25 

) 

84 

5 * 9 X 


The total capital of £1,830 is equivalent to £80 17$. 6d. per cow, 
of which 71*91 per cent, is land, i8-o8 per cent, stock, and 10 per cent, 
plant. The range of capital is from £3,360 to £880 per 100 acres. 


Upkeep and Running Expenses. 

The cost of upkeep and running expenses amounts to £i 6s. 6d. per 
acre, or £5 17s. 6d. per cow, and is equivalent to 7-29d. per pound of 
butterfat. The range is from £2 8s. 2d. to los. 7d. per acre, the higher 


Table 6 . — Expenditure on Dairy Farms per 100 Acres, 


(;£i 32*875 = too per cent.) 

Item. 

Fertilizers for top-dressing 
Cartage of butterfat 
County rates 

Depreciation on plant and buildings . . 
Cultivation . . . . .15 

Repairs to plant, fences, and buildings 
Power (benzine) . . 

Testing . . 

Sundry . . 


Percentage of Total. 

44*333 

10*667 

8-333 

8-333 

7-167 

7-167 

6*083 

4*500 

3*417 


Total .. *. .. •• 100*000 


17— Af. Jottraal. 
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cost being on higher-producing countiy. Certain items charged on 
a fixed rate, such as cartage of butterfat, testing, and power, influence 
the per-acre charge considerably. Of the costs itemized in Table 6, 
it wiO be seen mat fertilizers for top-dressing pastures is the out- 
stan^g expense, representing 44*333 per cent, of the whole. Cartage 
of butterfat is charged at a fixed rate This item is not paid directly 
by the fanners, being a deduction made by the dairy company 
concerned. 

Total Expenses. 

Total expenses have been computed on the basis of 6 per cent, 
interest on total capital value plus x per cent, sinking fund, and on 
a labour charge of ly per cow plus upkeep and running costs. Such 
a standard is not unduly high, and it ^ould be at least the aim of the 
dairying industry to breed and feed cows of a calibre able to support 
it. The expenses on this basis range from £641 to £194 per 100 acres, 
with an average of £418 17s. 6d., or £18 15s. 5d. per cow. 

With wages charged on a per-cow basis, an increase in carrying- 
capacity influences the total cost considerably. Higher carrying- 
capacity is also reflected in higher interest charges on capital employed. 
These farms, however, will not support such a scale of expenses, but 
result in an average loss of £y2 8s. yd., or £3 5s. per cow. The wage 
capacity for the year under the present system of management is 
therefore £3 15s. per cow, interest charges remaining stationary. 
Three of the farms showed a profit of ^^45, £29, and £28 respectively, 
the remainder resulting in a loss varying from £12 to £199, on the 
basis of £y per cow for labour. 

Production Costs per Pound of Butterfat. 

The per-pound cost of producing butterfat on the interest and labour 
basis fixed (£y per cow for wages, and 6 per cent, interest plus i per cent, 
sinking fund) varies from 33-3d. to i8‘6d., with a general average of 23-2d. 
The effect of low-producing cows on partially developed land is clearly 
demonstrated To put these farms on an economic basis an increased 
production of 48-8 lb. per cow, or ii-oi lb. per acre, is required, provided 
other items remain the same. 

Top-dressing. 

The fertilizers used for top-dressing amounted on an average to 
9*563 tons, but this was applied to that area actively devoted to 
dairying only. If the whole of the land were in use and manured 
proportionately the amount used would have been 14’6 tons. When 
considering the weight of manure used on dairy farms it is the amount 
used per cow rather than per acre that is of economic importance, and 
it is found on low canying-capadty farms with herd avera^s com- 
paratively low that the manure cost per cow or per pound wtterfat 
is much higher than is the cast on carrying and producing farms. 
For the Kako County group reviewM in the August Journal 2*33 lb. 
of manure was used for every pound of butterfat produced, while for 
the group here under consideration the amount was 4*89 lb., or on a 
per-cow basis 6*04 cwt., against 8-45 cwt. 
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FIG. 4. FA.RM ON TYPICAL EASY HILL COUNTRY. 


[Photos by H. Drake, 
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Analysis of Hixed*tarm Figures. ^ 

A summary of the position of mixed farms will be found in Table 4, 
placed contiguously to Table 3 for ease of comparison with dairy farms. 
The number dealt with is small, but serves to indicate the pros and 
cons of the two types on similar land. The average area is considerably 
larger, but dairy-products are the dominant source of income. On 
these farms only a limited area is used for butterfat-production, cows 
being wintered on rougher pasture. Herds are comparatively uniform 
in size, but decrease per 100 acres as the total area increases. 

Although there are a number of high-producing herds the general 
average production of butterfat per cow is below that for dairy farms 
proper, being 188-94 lb. against 193*26 lb. The range is from 270 lb. 
to 131 lb. per cow. The per-acre production averages 21 lb. over the 
ten farms. 

Skeep Capacity, 

As indicated in Table i, the sheep-carrying capacity of this country 
is approximately mixed sheep per acre. Of those actually carried 
breeding-ewes predominate, though there is a tendency on some farms 
to increase dry stock to cope with second growth and fern. A large 
proportion of lambs are sold fat off crops. The number carried ranges 
from 133 down to 28 per 100 acres, with an average of 8o*i. The 
heavier sheep-carrying farms are those of larger area, where the 
influence of dairy cows is proportionately less. 

Total Returns per 100 Acres, 

The returns per 100 acres range from £311 to £iii, with a generel 
average of £232 t8s. In this amount cows represent 59*682 per cent., 
sheep 21*597 per cent., cattle 10-133 per cent., and pigs 8*588 per cent. 
The average return amounts to £2 6s. 2d. per acre, varying from 
£3 2s, 2d. to £1 2s. 2d. Outside labour connected with sheep, such 
as shearing and crutching, has been debited directly to the vSheep 
Account. 

Maintenance and Running Expenses, 

In computing maintenance expenses per 100 acres the same principles 
have been observed as in the dairying group, with the cxceptioii of 
items such as woolpacks and dip, which have been debited to the 
Sheep Account. Expenses range from £122, or £i 4s. 4fd. per acre, to 
£62, or I 2 S. 4 |d. per acre, with an average of £81, or i6s. 2jd. per 
acre. 

Capital per zoo acres. 

It will be seen from Table 5 that the total capital employed 
(Government valuation of land) is lower than is the case on dairy farms, 
land having a higher percentage' value, while stock and plant are slightly 
lower. The influence of cows on the price of sheep-land is considerable. 
The range is from £1,890 to £800, with a general average of £1,420. 

Total Expenses per zoo Acres. 

Owing to the distribution of labour over both sheep and cows, it 
is not possible to compute labour capacity on a per-cow basis. Total 
expenses therefore represent interest on capital at 6 per cent, and 
r per cent, sinking fund, plus maintenance and running expenses. 
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This item is not comparable with total expenses of dairy farms. The 
range is from £246 to £136, with an average of £180. 


Wage Capacity per 100 Acres. 

The wage capacity is considerably lower on mixed farms than on 
dairy farms, being £51 los. against £84 ns. 3d. To obtain the same 
labour reward, therefore, an area of approximately 160 acres is required 
under mixed farming ; in other words, dai^ng returns 60 per cent, 
higher labour reward per acre than does mixed farming on this class 
of country. Of the ten farms two result in a Ipss, giving no labour 
surplus whatever. The highest return is £i2y, and the lowest minus 

£27- 

Manure per 100 Acres. 

There is a considerable amount of manure used' on these farms, 
but as it is not applied exclusively to dairying-land it is not possible 
to state the amount per cow. The range per 100 acres is from 
8-2 tons to 2*4 tons, with an average of 5*41. As the average area is 
387 acres, it will be seen that the per-farm average is in the vicinity 
of 21 tons. 



FIG. 5. VIEW ON MIXED SHEEP AND DAIRY FARM. 

[Photo by H. Drake. 


True Finanelal Position. 

It must be appreciated that the foregoing analyses do not represent 
the true position of these farms, owing to a certain amount of personal 
capital being employed on every holding, and that 7 per cent, is not 
paid on all borrowed capital. By accepting the Government valuation 
as a basis it is possible to show the true wage and interest capacity. 
It is probable that many farms have cost their owners more than the 
amount represented by the Government valuation, but it is obvious 
that if this is the case the cost of such land is above its present 
earning-value. 
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Table j,—True Financial Position of Farms per xoo Acres. 


Subgroup. 

X. 

Personal 

Capital. 

1 

Borrowed j 
Money. 

1 

3 - 

Interest 
paid cm 
Borrowed 
Money. 

4 - 

Main- 

tenance 

Ex- 

penses. 

3. 

Total 

Returns. 

6 . 

Interest 

and 

Wage 

Capacity. 

, 7. 

Interest 

on 

Personal 
Capital 
at 7 P«r 
Cent. 

8 . 

Wage 

Capacity. 


Dairy Farms. (Four Groups of Four Farms each.) 



£ 

. £ 

£ 

oJ 

£ 

£ 

£ ' 


I 

1052-250 11450-250 

99.500 

188-250 

524*750 

237-000 

73-650 

163-350 

2 

1015-730 

861-770 

48-470 

134*250 

377.250 

194*530 

71*050 

123-480 

3 

808-500 

906-500 

54-250 

116-750 

292-500 

121-500 

56-588 

64-912 

4 

473-500 

751-500 

39-750 

92-250 

187-250 

55*250 

32-975 

22*275 

General 

average 

837-495 

992-505 

60-492 

i 3*-875 

1345*437 

152-070 

58-125 1 93-945 


Mixed Farms. (Two Groups of Five Farms each.) 


1 

567-600 1088-400 67-600 

91*200 252-000 

93-200 

39-230 

53*970 

2 

699-600 ; 484-400 1 23-600 

70-800 j2 13-800 

1I9-4CO 

49*003 

70*400 

General 

average 

633-600 1 786-400 45-600 

* ' 1 

81-000 

232*900 

106*300 

44*115 

i 

j 62-185 


Table 7 shows for both classes of farm the amount of personal and 
borrowed money represented by total capital on the Government 
valuation basis, giving the averages of subgroups. It will be seen that 
interest actually paid on borrowed money is low, varying from 5 per 
cent, to 7 per cent. Column 6 represents the actual money handled 
by the farmer after interest on TOrrowed money, maintenance, and 
running-expenses are paid. Columns 7 and 8 show a division of this 
amount between interest on personal capital at 7 per cent, and wages. 
The justice of allowing interest on personal capital will not be disputed, 
and we therefore have wage capacity only to deal with. The average 
area of the dairy farms is 173-8 acres, which gives the owner ^163 5s. 6d. 
Mixed farms average 387-1 acres, whidb allows the owner £240 14s. 3d. 
Out of these amounts all wages must be paid (shearing and crutching 
excepted) and the fanner’s family maintained. 

Table 2 indicates that on the dairy farms permanent hired labour 
equals 0-144 labour units per 100 acres, which is equivalent to 0-25 
per 173-8 acres. The expenses of permanent labour on dairy farms 
is therefore £29-5 at £1 10s. p^ week, plus 15s. per week for 
keep. 'This reduces the family wage to £134 os. 6d. The mixed 
farms employ 0-13 pemn per 106 acres, or 0-5 per a.verage-size farm 
of 387-1 acres. On the same wage -and -keep basis this represents 
£45 IDS. per annum, leaving the owner with a famity wage of £195 4s. 3d. 



Table 8. — Showing *' Spread ” per loo Acres in each Factor for Dairy Farms, 
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It must also be remembered that a certain amount of outside casual 
labour is employed for harvesting and improvement work, which must 
be paid out of these surpluses. 

If we return for comparison purposes to the original basis of 
6rper cent, interest plus i per cent, sinking fund on capital value 
of land, stock, and plant, the dairy farms earn interest at the rate 
of £5 13s. per cow, or £1 5s. yd. per acre ; maintenance, £5 17s. sd. 
per cow, or £i 6s. 5d. per acre ; and wages, £3 14s. 7d. per cow, or 
i6s. I id. per acre. Mixed farms earn interest at the rate of 19s. lod. 
per acre ; maintenance i6s. 2d., and wages los. 7d., per acre. 

If it is agreed that £7 per cow is not an unduly high wage allowance, 
then on land of this nature and under the system of cow-management 
practised the total capital valuation should not exceed £779 12s. per 
100 acres, of which the major portion is represented- by stock and plant. 
The most profitable farm of the group earns interest at the rate of 7 per 
cent, on a capitalization of £3,000, or £30 per acre, after allowing £7 
per cow for wages ; but at the other extreme are farms earning no 
interest and very small wages. 



FIG. 0. TOP-DRESSING GRASSLAND. 


[Phrto by H. DtaUc. 


Conclusion. 

Tables 8 and 9 give the spread of different items across the average 
for the dairy and mixed farms respectively. Each farmer s figures 
will be marked and forwarded for his infoimation, as explained on 
pages 87 and 88 of the August Journal. 

The survey has shown that the dairy farms have a considerably 
higher per-acre earning-capacity than have mixed farms; but with 
larger areas under mixed stocking conditions the total wage capacity 
is larger, thus allowing more margin for living-expenses. Land will be 
more quickly brought into a state of high production under dairying 
conditions on comparatively small holdings, mainly through hard work. 
The improvement in production of the last few years indicates that in 
time the present owners will be rewarded if able to hold on and increase 
their carrying-capacity with cows of higher-production strains. 

The field-work of the survey was again carried out by Mr. I. W. 
Weston, M.Sc., of the Fields Division. 
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CONTROL OF BROWN-ROT IN STONE-FRUITS. 

EXPERIMENTS WITH PEACH-TREES AT HENDERSON, 
1936-27 SEASON. 

Horticulture Division, , 

The experiments in the control of brown-rot ivmgvts pclerc^inia cmerea) 
carried out by Mr. W. H. Rice, Orchard Insti<^tor, Ar^kland, in 
co-operation with Dr. R. H. Makgill, in his orchard at HeitdjSr^ during 
the season of 1925-26 were continued during 1926^^^. Tlie 1925-26 
experiments (reprorted in the Journal for Septembeferigiad) had again 
indicated the superiority of bordeaux dormant sprays for stone-nuit 
trees — not so much for the control of the fungus as for general reasons. 
Therefore all experiment sections during the season now under review 
were given that spray treatment when the trees were dormant and 
the buds commenced to break. The superior results of atomic-sulphur 
summer sprays during the 1925-26 season led to them being followed 
up by trials of different forms of atomized sulphur as a control when the 
trees were in leaf. They were Sulpho, atomic sulphur, and dry-mix 
sulphur. Sulpho is a dry-pewder form of atomized sulphur. Dry-mix 
sulphur is a variation in the compounding of the well-known self-boiled 
lime-sulphur, and is made as follows : — 

Soda stock solution (i lb. caustic soda in i gallon water). 

J lb. casein (bring to the consistency of milk by adding i gallon water and 
I pint soda solution, and stirring well). 

16 lb. fine powdered sulphur (sift the sulphur and thoroughly wet it by 
adding the dissolved casein and as much more water as is necessary 
to bring it to the consistency of cream). 

^ lb. fresh rock-lime (slake the lime carefully ; dilute the -milk up to lo 
gallons ; place it in the spray-tank, start the agitator, add the creamed ” 
sulphur, and then water to make it up to loo gallons). 

The relative freedom from brown-rot of the check trees in the 
present experiment may be attributed to the large amount of free 
sulphur in the orchard, which was so pronounced as to be detectable 
some distance away ; also, no doubt, to the general cleanliness of the 
orchard. All dead wood, prunings, and mummified fruits were gathered 
and destroyed, and infected fruit was gathered at short intervals during 
the season. It is therefore more to orchards in the locality that one 
must look for comparisons ; the loss of fruit from the ripe-rot form of 
this disease in such orchards is estimated at 25 to 40 per cent., according 
to the amount of spraying done and the class of sprays applied. 

During the winter of 1926 the trees on the area were methodically 
pnined. Special attention was giyeii to the removal of all dead or 
diseased wood, also of mummified fruits. All prunings, &c., were 
carefully collected and removed from the area and burned. The land 
was ploughed, with the exception of the strips between the trees, prior 
to bud-movement. 

DORMANT-PERloi) SPRAYS. 

At budrmovement all trees except Paragon were spraj^d with 
bordeaux, 5-^4-5o. Paragon, owing to its extra susceptibiHty to leaf- 
curl in this district, received bordea|uc, 8-6-40, and all the trees were 
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sprayed with oil, 1-17, the following day. The area had been divided 
for treatment into three sections as follows : — 


Table j. 


Varieties. 

Section x. 

Section 2. 

Section 3. 

Total Trees. 

Paragon 

52 

76 

59 

187 

Carmen 

19 

24 

32 

75 

J, H.Hale .. 

9 

3 

0 

12 

Hay's Cling . . 

7 

7 

9 

23 

Golden Queen 

9 

16 

17 

42 

Ai . . 

0 

0 

9 ' 

9 


SUMMER SPRAYS. 

Later sprays applied to each block are shown in the following 
table : — 


Table 2, 


Stage of Growth. 


Section x. ' Section 2. 


Section 3. 


Pink, full pink, 
petal-fall 


Fruit-setting. . 
Three weeks later 
Three weeks later 
Prior to ripening 

Ripening 


and 


Sulpho, 10 lb. to 
100 gallons ; 
all varieties 

Ditto 

Ditto 

Ditto 

Same spray — 
Carmen only 
Same spray — all 
varieties ex- 
cept Carmen_ 


Atomic sulphur, 
10 lb. to 100 
gallons 


Ditto 

Ditto 

Ditto 

Ditto ; Carmen 
only 

Ditto ; all varie- 
ties except 
Carmen 


Dry - mix sulphur 
(16 lb. sulphur, 5 
lb. lime, 8 oz. case- 
in, 100 gallons). 

Ditto. 

Ditto. 

Ditto. 

Ditto ; Carmen 
only. 

Ditto ; all varieties 
except Carmen. 


A cross-block consisting of 15 Paragon, 10 Carmen, 11 Golden Queen, 
and 6 Hay's Cling was left imsprayed after i8th October as a check 
for ripe-rot. This gave a test of Sulpho versus atomic sulphur %)ersus 
dry-mix sulphur, each on an initial spray of bordeaux. 


CONTROL OF SPRING INFECTION, 

Spring forms of brown-rot infection showing were bud-rot, twig-rot, 
and blossom-rot. These forms showed practically the same degree of 
susceptibility of tree variety as prevailed under the test carried out the 
previous season, and the matter is apparently largely one of varietal 
resistance. Paragon was outstanding iii this respect. The following 
observations were made : — 

Carmen : Bud-rot and blossom-rot very bad ; twig-rot bad. Loss 
equal to 98 per cent, of crop as indicated by bud-development. 

Golden Queen : Bud-rot medium ; twig-rot bad. Loss of crop, as 
indicated by bud-development, considerably less than previous season, 
a medium setting of fruit showing. 

J. H. Hale : Twig-rot prevalent. These trees had only a medium 
blossoming, which set erratically. Bud-rot showing on Section 2 only. 
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Hay's Cling : Twig-rot and bud-rot light. Fair setting of fruit. 
Paragon : No bud-rot or blossom-rot. Good setting in all sections. 
None of the sprays applied gave thorough control of spring infections 
of brown-rot, excepting on Paragon. 


CONTROL OF SUMMER INFECTION (“ RIPE-ROT ”). 
Comparative fruit-infection on the three sections was as follows : — 


Table 3. 


Spray. 


Check Trees. 


Summer-sprayed Tree-.. 


1 I Sulpho 

2 I Atomic sulphur 

3 I Dry-mix sulphur 


10 per cent. 
10 per cent. 
8 per cent. 


7 per cent. 
10 per cent. 
5 per cent. 


In Section i the effect of Sulpho was certainly beneficial, this 
being specially so on some trees which had been consistently bad for 
ripe-rot. Atomic sulphur was not as effective as anticipated, and 
showed the highest percentage of ripe-rot of the three sulphurs tried. 
Dry-mix sulphur proved the most effective on all varieties. The 
growth and foliage on the whole of this plot were far above normal 
years, which seems to show that, besides checking brown-rot, sulphur 
in a finely divided form has a ver}^ beneficial effect on the trees 
generally. 

The season was a very wet one, with muggy conditions prevailing 
during the ripening-period, and brown-rot was very prevalent through- 
out the whole district — in a measure far in excess of that indicated by 
the check trees. As already stated, these were probably influenced 
by the abundant free sulphur present in the orchard, and the value 
of some form of sulphur spray during the summer was wvll 
demonstrated. 


SUMMARY. 

Bordeaux as a delayed dormant spray is the most satisfactory base. 
Bud-rot, blossom-rot, and twig-rot on all varieties except Paragon 
were not fully controlled by any of the sprays used. Degree of infec- 
tion was largely a matter of susceptibility of variety. Paragon being 
outstanding in that respect. 

Sulpho, 10 lb. to 100 gallons of water, gave reasonably satisfactory 
control of summer fruit-rot. 

Atomic sulphur, 10 lb. to 100 gallons, although giving fair control, 
showed the highest percentage of summer rot of the three sulphurs 
tried. 

Dry-mix sulphur gave the best control, the percentage of summer 
fruit-rot being less than with either of the other two treatments ; 
moreover, the growth and foliage were outstanding in quality and 
general healthy appearance. 
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PUWERA GUM-LAND EXPERIMENTAL FARM. 

NOTES ON OPERATIONS, SEASON 1926-27. 

T. H. Patterson, H.D.A., Instructor in Agriculture, Auckland. 

DAIRYING. 

The season of 1926 27 completed the second year of dairying at the 
Puwera Experimental Farm. The herd consisted of six heifers, nine 
second calvers, and six mature cows — all grade Jerseys of good type. 
The herd was again tested, and the average return of the twenty-one 
head was 282-8 lb. butterfat. The average period in milk per beast 
was 263 days. This represents an average improvement of 62-8 lb. 
of butterfat per head on the preceding season s Return. The highest 
individual yield was 369-1 lb., and the lowest 209-7 lb. Most of the 
cows calved in August and September, but two calved in July, while 
four heifers came in after September, and one was as late as November. 
We have been able to maintain the stock-carrying capacity of the land 
at a cow to 2 acres. 

The season proved a favourable one for pastures. Copious rains 
throughout the milking season sustained succulent and adequate 
herbage, and supplementary feeding, though resorted to, was almost 
unnecessary. The writer is of the opinion, however, that recourse to 
supplementary feeding proved beneficial. Cows appreciate a change 
of feed, even when pastures are luscious and growing well right through 
the season. At Puwera we have English grass pastures with a good 
proportion of clovers present ; there are also paspalum-clover pastures 
and areas of kikuyu-grass. In addition to the changes supplied by 
these pastures, Japanese millet, soft turnips, maize, and grass silage 
were fed. It is claimed that such varied feed induces the stock to eat 
more, and that, therefore, they maintain a better flow of milk. Even 
when a season proves entirely favourable for pastures, supplementary 
crops and fodders are thus worth while. 

Hay, mangolds, and swedes were fed out on the farm in the winter 
months. 

WATER-SUPPLY. 

Owing to regular rains, water-supply was adequate during the year. 
A bore was put down on the ridge in Field 5 to a depth of 300 ft. For 
the first 18 ft. the bore went through white pipeclay, and from that 
depth onward to 300 ft. through hydraulic limestone, probably a 
continuation of the Portland beds. Failing to make a good strike of 
water, the bore was abandoned after a depth of 300 ft. had been 
reached, and a dam, fed by springs, was made in Field 4. There are 
11,000 gallons of good water impounded in the dam. The dairy shed 
and troughs are supplied from this reservoir by means of pipes, the 
water flowing by gravitation. The dam was merely dug out of the 
clay, which holds the water quite well. 

EXTENSION OF DAIRY FARM. 

Up to the time of writing this year 41 acres of pasture have been 
added to the dairying area, making a total of approximately 100 acres 
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of improved land. This will allow of about 40 cows being carried in 
the present season, and with other stock, including a bull, calves, 
yearlings, pigs, and three horses, the equivalent of a dairy cow to 

2 acres will still be maintained. The shed has been altered and a 
three-cow milking-machine installed. 

The new grass areas which were broken in from the virgin gum- 
land, using cultivation methods described in the Journal for November, 
1926, are looking well and promise to make good permanent pastures. 
A portion of the cost incurred with previous breaking-in methods — by 
extra cultivation and a long fallow in addition to a preliminary dressing 
of lime — has been put into extra phosphatic manure, and the results 
so far seem to indicate that the latter, which is cheaper, is more pro- 
fitable. This consideration is an important one, because it promises to 
reduce the cost of the breaking-in process, a matter of some consequence 
to a settler improving gum-land and having only a limited capital at 
his disposal. 

EXPERIENCE WITH FERTILIZERS. 

Pastures on the farm as a rule are treated each year with 2 cwt. to 

3 cwt. of basic slag, or in some cases with basic super. The upper portion 
of Field 6, 2f acres in extent, was again cut for hay. This area 
consists chiefly of paspalum, Lotus major, and white clover, with a 
sprinkling of rye-grass. Before being closed in the spring it was 
dressed with fish fertilizer (analysis — nitrogen 7-6 per cent., tricalcic 
phosphate 28-1 per cent.) at the rate of i cwt. per acre. The response 
was very satisfactory, and, since lack of nitrogen is a definite limiting 
factor on the white pipeclay soils, one is not surprised. About 7 tons of 
hay were cut from the area (Fig. 2). The fish fertilizer was supplied 
by Sandford Ltd., of Auckland. Our results with crops also were 
equally good where this vehicle for nitrogen was used. In fact, the 
results have been so promising that it is intended to include fish 
fertilizer in our systematic field experiments where nitrogen has been 
ordinarily used in the form of blood, sulphate of ammonia, or nitrate 
of soda. 

Seychelles Island guano was used as a preliminary dressing on soil 
prepared for sowing to permanent pasture. It was applied at the 
rate of 9 cwt. per acre on Field 9 a few weeks before sowing the grass- 
seed. Side by side was an area on which 9 cwt. per acre of basic 
slag was applied on the same day as the guano. Three hundredweight 
per acre of super was applied with the grass-seed, which was sown in 
the middle of April last. The take of grass was satisfactory, but the 
plots which received the extra phosphate in the form of Seychelles 
guano and basic slag respectively presented a striking contrast to the 
check plot, which only received the 3 cwt. of super with the seed. The 
point is an interesting one. The response to phosphate is very marked. 
Why not increase the dressing on soils where the fertility is naturally 
much below the average ^ If one can get a good sward of grass quickly 
by using from 10 cwt. to as much as 13 cwt. of phosphate per acre, it is 
highly probable that the generous treatment will pay. The good pasture 
produced will carry stock, and thus give quick returns of marketable 
products, this in turn allowing the farmer to continue generous treat- 
ment of the land. In the case of gum-land of the Puwera type this 
seems to be the best course. 
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FIG. 1. GENERAL VIEW OF THE FARM FROM FIELD 5. 

Dairy shed and yards in centre middle distance , overseer’s house on extreme 
left. New grass area across creek m distance. Photo taken on occasion of 
visit of Auckland Agricultural Science Club, 



FIG. 2. HAY CUT FROM 2| ACRES IN FIELD 6. 

The pasture was top-dressed with fish fertilizer before being closed. 
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GUM-LAND PROSPECTS. 

As already mentioned, the average return per cow last season was 
282 lb. of butterfat. When the dairy herd reaches a more mature stage 
the average should be well over 300 lb. The pastures at Puwera show 
steady improvement each year ; hay can be made and silage conserved 
without difficulty ; special crops to supplement the pasture can be 
easily grown, and all stock do well on the area. These facts, together 
with the satisfactory returns from dairying, demonstrate that when the 
time does arrive for greater utilization of these gum-land areas the 
soils will respond well to reasonable treatment. They now represent, 
thanks largely to the excellent climatic advantages of North Auckland, 
a, ^ very large area of potential dairying and general-farming land still 
unoccupied, only needing capital and the proper treatment to bring 
it into profit. The good result secured at Hautu and Rangipo, in the 
central pumice areas, by the use of prison labour suggests a practicable 
means of improving gum-land for settlement on a similar scale. 


20, 1927. 



NAURU AND OCEAN ISLANDS PHOSPHATE INDUSTRY. 

Shipments of phosphate from Nauru and Ocean Islands for the year ended 30th 
June last the seventh under the control of the British Phosphate Commission— - 
were approximately 593.300 tons, as compared with the previous highest output 
of 470,700 tons in 1924-25, an increase of about 122,600 tons. This result was 
owing mainly to unusually favourable weather throughout and satisfactory labour 
and health conditions. During 1925-26, when adverse weather and labour con- 
ditions were experienced, shipments were only 391,700 tons 

Deliveries of Nauru-Ocean phosphate to New Zealand for 1926-27 were 
approximafely 135,200 tons, as compared with 77.400 tons for the previous 
corresponding period These quantities, however, were insufficient to meet the 
rapidly increasing demand, and the Commissioners purchased on behalf of the 
fertilizer manufacturers considerable quantities ot phosphate from outside sources 
at the lowest prices obtainable, though at a considerable increase on Naurii-Ocean 
fates. This outside phosphate is of lower quality, but by judiciously mixing it 
with the relatively large supply of high grade the manufacturers have been able 
to maintain the high standard of phosphatic fertilizers obtaining m this market 

With the object of increasing the output from both islands an extensive 
programme of development has been decided on, starting with an improvement 
of the shipping facilities. Contracts were signed in March last with Messrs Henry 
Simon, Ltd , of Manchester, for the construction of a loading cantilever at Nauru 
and an improved steel jetty at Ocean Island. This work will probably extend 
over two years, entailing an expenditure of about £250,000, which will be 
financed by the Commission. 

The cantilever for Nauru embodies some unique features suited for the special 
conditions pertaining there. It will project about iSoft. beyond the edge of the 
reef, and will permit of discharging the phosphate direct into the vessel’s fore 
and after holds simultaneously, thus dispensing with the present system of 
loading by means of small lighters The material will be transferred from the 
T 2, 000- ton shore storage bin to the discharging-points of the cantilever by 
rubber-belt conveyers with a total capacity of 600 tons per hour, thus enabling 
the loading of a 6,ooo-ton vessel in a day. The outer arms of the cantilever will 
operate on the principle of a wharf- crane, permitting them to swing in on the 
reef when not in use. The whole plant will be operated electrically. It is 
hoped that on completion of the cantilever installation the annual output 
capacity will be increased to between 700,000 and 770,000 tons. 

Other improvements facilitating production and transport are also to be put 
in hand at both islands, with a view to getting the best possible service from 
the improved shipping arrangements. 
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MONAVALE QUEEN BESS. 

SIXTH C.O.R. i,ooo-lb.-BUTTERFAT COW. 

Dairy Division. 

The name of the Friesian cow Monavale Queen Bess needs no intro- 
duction to Journal readers interested in the performance of our pure- 
bred dairy cattle. In September, 1921, she completed a certificate-of- 
record test on which she gained a certificate for 740*50 lb. butterfat 
from 20,501*1 Jb. milk. This ^deld, made at the commencing age of 
2 3^ears 16 days, placed her at the head of the jimior two-year-old 
Friesians, and the record still stands as the highest for that class. 



MONAVAl h geEB.N BhSS (l H. KRn\Kl)s, CAKDIFF). 

C.O.R , i<>27, in Friesian mature class >f),4(>i-S lb milk, i .ooj biilleriat 


The following year, commencing a1 th<' agi' of 3 years 56 days, slu‘ 
concluded test with 21,609*3111. milk containiiifi 8oo*i(S lb. butb'rfat, 
which remains the junior three-year-old class-leadcTship record. A 
third certificate was gained in 1924 25, her production then reaching 
the further advanced figure of 950*9016. butterfat from 25,508*0 lb. 
milk in 333 days. On that occasion illness curtailed her testing-period. 

By calving subsequent to test on the iith of last month, Monavale 
Queen Bess completed a test which entitled her to the coveted dis- 
tinction of a 1,000 lb. record. Commencing t(‘St at the age of 7 years 
363 days, she produced in the ensuing 365 days 26,461*8 lb. milk 
containing 1,002*20 lb. butterfat. Her four certificates ot record thus 

18 — Ag. Journal. 
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represent an average butterfat-yield of 873 lb. — the highest perform- 
ance of its kind for New Zealand. For the record just completed 
the period between calving for commencement of test and calving 
subsequent to test was 410 days. Her calving for commencement of 
test was 332 days later than the preceding calving, which means that 
bhe has had three calvings within two years and some twelve days. 

Monavale Queen Bess was milked three times daily during the 
whole of her lactation period. As our breeders know, the New 
Zealand C'.O.R. rules restrict the number of daily milkings for test 
cows to three. In other countries, particularly the United States of 
America, high-producing cows under test are usually milked four times 
daily, while there are several instances of record-breaking arimals 
being milked even six times daily during their flush period. New 
Zealand test cows are therefore handicapped to a certain extent when 
competing with foreign champions. 

While, however, it is very gratifying that New Zealand possesses 
dairy cows which are capable of ranking high among the world's 
leaders, we are of the opinion that a general high standard of production 
is of more Ix^nefit to the country than a few record-breakers. Our 
r.O.R. rules were designed with special attention to ordinary herd 
conditions, hence the stringent calving qualifications and the restric- 
tion to not more than thn^e-times-a-day milking. Had it not been 
that after a cow produces more than a certain quantity of milk mere 
humaneness demands thria^-daily milking, it is possible that the C.O.R. 
rules might not have permitted more than twice-a-day milking. The 
fact that we have cows which under these .severe test conditions can 
attain to such creditable standards of production adds to the merit of 
Monavale Queen Bess and tho.se other animals with which she ranks. 

Monavale Queen Bess is the sixth cow to yield more than 1,000 lb. 
of butterfat under our New Zealand rules for first-class certificates 
of record. The list, compri.sing three P'rie.sians and three Jerseys, 
together with particulars of performance, is as follows - 





Yield 




Name ot Low. 

Breed 

j " 



Age at Start 
of Test. 



1 Days. 

Milk. 

Butterfat. 




1 

1 

! 

1 



lb 

lb. 

Yrs days. 

Alcartrd CTothiklelPietje 

1 FViesian 

3^5 

3 U 31 -J -5 ’ 

1,145-24 

7 

357 

Holly Oak’s Annie ' . . 

! Jersey 

3^5 


1,050-49 

5 

9 

Hilda Minto de Kol 

' Friesian 

3^5 

■27.773-8 

1,046-31 

12 

56 

Vivandiere 

1 Jersey 

• • , 3^5 

17.282-1 

1,030*09 

0 

10 

Pretty’s FlirtJ 

i Jersey 

• • i 3(>5 

I () , f>84 - 1 

1,010*49 

6 

353 

Monavale Queen Bess\ . 

' Frie.sian 

.. : 3^5 

20 ,401-8 

1 ,002-20 

7 

3<>3 




. ' 


' _ 





A conspicuous feature ot Monavale Queen Bess's production 
figures during the last season under test was her extremel^^ uniform 
yield month by month for the greater portion of the period. It was 
the uniformly high standard of production rather than an abnormally 
high production in any individual month or months which resulted 
in the fine aggregate \deld for the year. For the first six full months 
of her test she was credited with over 100 lb. butterfat per month. 
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while her heaviest yielding month —October, 1926 — credited her with 
115 lb. In other words, for .six calendar months the extreme 
variation in monthly butterfat -production was only 15 lb. For the 
final four months of her test the yield declined rapidly, mainly due 
to indisposition. Flad her good health continued to the conclusion 
of the test it is probable that her sca.son's butterfat aggregate would 
have been appreciably higher. 

Monavale Queen Bess was born on 31st July, 1918, at “ Monavale," 
near Cambridge, Waikato, and was bred by Mr. C. C. Buckland, whose 
stud produced many outstanding foundation animals of the breed in 
New Zealand. It was at Mr. Buckland's dispersal .sale that Monavale 
Queen Be.ss was purcha.sed as a yearling heifer by her present owner, 
Mr. T. H. Richards, of Cardiff, in whose ownership she has .since 
remained. Thus Mr. Richards has piloted her through the four 
highly successful C.O.R. testing-periods. 

The pedigree of Monavale Queen Bess has been referred to in 
detail on two previous occasions in the Journal, but for those readers 
not conversant with the facts it may be repeated that .she is by 
King Laddie from Netherton Pontiac Prince.ss. In addition to 
Monavale Queen Bess, King Laddie has sired seven other C.O.R. 
cows. Netherton Pontiac Princess was not tested under the C.O.R. 
system, but there is evidence of her quality. In appearance she is 
every inch a producer. Through Woodcrest Pietje Pontiac — sire of 
eleven C.O.R. daughters, two of which have certificates for over 
800 lb. butterfat — and Netherland Princess 4th, who, with 805771b. 
butterfat, has been leader of the senior two-year-old Friesians since 
1914, Netherton Pontiac Princess goes back to Paul Pietertje, King 
Segis Pontiac, and other individuals which helped to make history 
for the breed. Through her sire, King Laddie, Monavale Queen Bess 
traces to an equally distinguished Hne. of ancestors, some of the 
Ix'tter-known being Sir de Kol Inka Pietertje, Manor Beets Daughter 
2nd of Ashlynn, and Cliffside Laddie. 

Even from these brief notes it will be apparent to students of 
the Frie.sian breed that the combination of such ancestry might be 
t»xpectcd sooner or later to concentrate exceptional productive ability 
in some individual such as Monavale Queen Bess. The accompanying 
photograph will serve to show that she looks the jiart. 


Rabbit Control -In his annual report for 192O-27 the Director-General of 
Agriculture remarks as follows . “A great improvement has taken place in the 
position throughout the Dominion as regards rabbits, these being less in number 
and better under control than has been the case for many years past. Rabbit 
Boards, where established, have done very good work, and, so far as their 
districts are concerned, are to be congratulated upon the results attained. Those 
officers of the Department responsible for carrying out the provisions of the 
Rabbit Nuisance Act may also be commended, as the present good position must 
be held to be largely due to their efforts over a period ot years of onerous and often 
unpleasant work. A much greater spirit of united effort between farmers and 
Inspectors is noticeable, and this is very satisfactory from all points of view." 
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THE BLACKBERRY PEST. 

(Continued from June issue.) 

II. DISTRIBUTION. 

E. F. Northcroft, M.Sc., Biological Laboratory, Wellington. 

With a plant so remarkably resistant and strong-growing, and one 
possessing such adequate and sure means of reproduction by seed, and 
propagation by means of its rooting-stems, runners, and cuttings, 
there is little wonder that under New Zealand conditions blackberry 
has invaded such extensive tracts of land. Its spread can be 
amazingly rapid ; places a few years ago with perhaps only a single 
apparently struggling plant are now a dense mass of tall impenetrable 
bushes. 

The species Rubus fruticosus I-inn. is a common plant in Europe — its 
natural home — being especially abundant in hedges, thickets, woods, 
along streams, and on all waste lands. It occurs over nearly the whole 
of Europe (including Rus.sia) and Central Asia, and is also found in 
northern Africa ; but nowhere does it extend to the high altitudes. 
In Britain it is specially abundant ; but nowhere in these countries 
docs it appear to have become a menace or to hav(^ given any cau.se 
for alarm by its rapid method of spread. There appear to be numerous 
varieties of R. fruticosus. Babington distinguishes forty-five, while 
Rogers claims to have divided the group into fourteen subgroups com- 
pri.sing over 120 varieties. According to Cheeseman there have been 
introduced into New Zealand the following subspecies : R. discolor 
Weihe and Nees, R, leucostachys Smith, R, rusHcanu% Weihe, R. macro- 
phyllus Weihe, and R. lacimatus Willd, the two most distinct forms 
being Ruhus fruticosus, the common bramble or blackberry, and 
R. laciniatus. in mentioning the blacklx^rr}’, Cheeseman says, 
“ Copiously naturalized throughout, and probably the most trouble- 
some weed in New Zealand.’' 

Blackberry has been introduced into South Africa, being quite 
common in .some places, e.specially about Lion and Table Mountains, 
and also near Klapmuts. In Queensland the plant has also become 
established, having been brought from Europe, and is now regarded 
as a noxious weecl ; but nowhere is it so abundant or troublesome 
as in New Zealand. 

INXIUENXE or THK PEST IN NEW ZEALAND. 

Every county in the North Island and South Island has its black- 
berry-bushes ; but the weed is not so abundant as perhaps commonly 
supposed. It is certainly .seen along some of the railway-lines, occasionally 
in con.siderable abundance, and clo.se to .some of the railway-stations, 
especially in the far North. But if one were to travel by train from 
Wellington to Napier, or from Christchurch to Dunedin, one could 
count the blackberry-bushes with ease, and this affords a very good 
indication of the degree of occurrence of the weed on the surroimding 
holdings. Along river-banks the weed is more common, and is almost 
always found in places frequented by campers and picnic parties. 
It is on the waste lands that the really dense areas are to be found — 
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areas which if cleared would not be suitable for farming. On the 
better country it is found mainly on blocks held by Natives and on the 
land not properly farmed. Though one frequently speaks of black- 
berry-infested ” land, this does not necessarity mean that all the area 
has a dense covering of the weed. If all the farmable land in New 
Zealand rendered entirely useless by the presence of blackberry were 
surveyed, it would not amount to a very great number of acres compared 
with the aggregate area of this class. 

Blackberry is able to flourish on land both flat and hilly, good and 
poor, but it is seldom that the plant is found on the first-class land 
or on small holdings — a fact which seems to be significant. In 
competition with other plants tlu‘ established blackberry shows itself 
to be by far the stronger. In some places the weed has managed to 
.secure a footing in reserves of native bush, and here it is seen that 
the plant, though it has only weak flexible stems, which unaided it 
cannot hold upright, is able (in the presence of a support) to reach the 
tops of the supporting vegetation in quite a short time, in its anxiety 
to expose its leaves to light and air. 

As already indicated, it frequently occurs that blackberry is thicker, 
and the affected areas are greater, where the largest blocks of land are 
held. Where the holdings are small, though they may be infested, 
the land is not rendered unproductive, as the weed is kept under 
control. But although the* large blocks present an admitted problem 
in regard to yearly clearing, it must be pointed out that it is from such 
infested areas, where the plant is allowed to flower and fruit freely, 
that seed is carried by birds and left to germinate and so infest clean 
land many miles away. Though the germinating-power of the seed, 
even after it has passed through birds, is small, yet it is not necessary 
for a bird to carr}^ many viable seeds before the pest has been intro- 
duced into a hitherto clean locality. Supposuig, for example, the 
commencement is with one seed, which germinates and grows for three 
years before it flowers and fruits. If from the numerous seeds pro- 
duced only twenty-five from each plant grow, then at the end of twelve 
3’ears the descendants of the one original plant would number no less 
than 107,101. Fortunate^, they do not all survive. 

PRINCIPAL AFFECTED DISTRICTS.' 

The districts most seriously affected by blackberry are probably 
the west coast of the South Island, Taranaki, and northern Hawke's 
Bay, where the plant flourishes with extraordinary vigour. 

It is in Westland that the largest and strongest-growing bushes 
are to be fomid ; but probably much of the infested land, were it 
cleared, would be of little or no use for farming. In this district 
blackberry is specially prevalent round old de.serted townships or 
mining camps, where the plant can, be seen smothering the tallest 
trees of old orchards. 

In northern Hawke's Bay the part most severe!}^ affected is Wairoa 
(bounty, where there are several thousand acres of more or less infested 
land. Among notably badly infested areas in the district are tho.se 
at Tangoio, Mohaka, Te Ringa, Mahia, and Opoutama. Fig. 20 is a 
map of part of the county, on which have been shaded in some of the 
largest infested areas. These are necessarily only ver}- approximate, as 
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it was not possible to make any very exact survey, but they represent 
areas of scattered blackberry as well as those which an* more or less 
densely covered. The map will at least serve to indicate* the position 
generally, and to give some idea of the relative proportion of clean 
and infested land. 


III. CONTROL. 

It is when there are only scattered plants of blackberry in a district 
that the work of destruction should and could be carried out. Expensive 
methods can be applied to small scattered areas, while it would be out 
of the question to use anything but cheap methods of eradication, or, 
failing that, partial control, on the badly infested areas. 

In the destruction or control of any weed pest it is in the outlying 
areas that the first attack should be made. Each weed will have some 



FTCr 2 T DENSE MASS OF BLACKBERRY ON FLAl LA^D NEAR \VMRO\. 
Tiidividiial bu'.hes m this mass are some 7 ft. high. 

[Pilots bv /’. /. Sort! croft. 


centre of distribution at which it is most dense ; it is from this centn* 
that the plant will spread in every direction, and the farther one moves 
away from the centre the more scattered the plants become. It is at 
the circumference that methods of treatment should be applied, and from 
it one should work gradually towards the centre, where the main mass 
can eventually be attacked. Unfortunately, the usual method in this 
country is not to trouble about the circumference of spread, but to rush 
in and perhaps spend years attacking the dense centre, where littk 
or no good is done. In the meantime the then circumference has 
become badly infested, and the range of infestation has been gradually 
extended farther and farther from the original centre, the rate of 
increase becoming more rapid as time elapses. 
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ESTABLISHMENT OF EXPERIMENTAL STATION. 

After carefully considering the problem of control the Department 
of Agriculture decided to establish a special blackberry experimental 
station in Wairoa County. In June, 1925, mainly for the purpose of 
testing the effect of chemical compounds, an area of 40 acres of dense 
hillside blackberry, which had been left untreated for several years, 
was secured. This land is situated on the Te Uhi Block, four miles 
from the Town of Wairoa, along the Gisborne Road. A shed was erected 
for storing tools and chemicals immediately on securing the lease, and 
a tank installed, a spring a few chains up at the head of the valley, 
giving a small but constant supply of water, being tapped. 

LINES OF INVESTIGATION. 

In a res(^areh of this nature*there are several main lines of investiga- 
tion open. In the present case these are : (i) Chemical ; (2) biological — 
{a) fungus parasites, (/)) insect parasites ; (3) ecological. 

Under the first h(‘ading- chemical investigation— it is necessary to 
ascertain what chemical compounds and combinations of these com- 
pounds used as .solids, liquids, or gases affect the plant, at the same 
time determining th(‘ir relative effect. 

By biological investigation is meant the testing of parasites, both 
fungus and insect, used separately or in combination with each other, 
('onsequently t(‘sts are necessary to determine, firstly, what parasites 
attack the plant, and, secondlv, the extent of the damage. If no single 
])arasite set^ms to have any marked permanent effect, then a combination 
of parasites should be tried— for instance, on(‘ which destro3Ls the young 
shoots or flower-heads with another which acts as a borer in the crown, 
and so on. 

Ecological investigation is, ver}^ broadl^^ speaking, a study of the 
relation between blackberr}^ and other plants, the effect of such plants, 
conditions of growth, soil, climate, 

Failing any successful method of complete eradication, then the 
wa3^ lies open to investigate methods of more partial control. 
Under this categor}^ must Ix^ considered experiments in (i) farm- 
management by means of {a) manuiial top-dre.ssing, {h) cropping, (c) use 
of live-stock ; and (2) afforestation. 

('/'o be continued,) 


Pasteityizatton m Chresemakiup . — Last season the quantity of cheese made 
with pasteurized milk in the Dominion equalled some 86 per cent, of the total 
output, as against 76 per cent in 1925-26. 


Aynmal-breedi)jfi.--The chief British centres for research in animal-breeding 
are to be found at Edinburgh and Cambridge Universities. A grant has recently 
been made out of the Empire Marketing Fund towards the cost of establishing 
a Chair of Genetics at Edinburgh University and the development of the Animal 
Breeding Department. Financial assistance has also been given by the Empire 
Marketing Board towards work on the reproduction and growth of animals 
carried on under the Faculty of Agriculture at Cambridge University. 



OCT. 20 , 1927. 


N.Z. JOUKXAL OF AGRICULTURE. 


251 


WHEAT-MANURING EXPERIMENTS IN 
CANTERBURY, SEASON 1926-27. 

( Concluded,) 

A. W. Hudson’, B.Sc., B.Ag , Instructor in Agriculture Christchurch. 

Experiment 4 : Farm of R. T. McMillan, Irwell. 

In the seasons of 1923-24 and 1924- 25 experiments similar to those 
being conducted elsewhere during those periods were carried out on 
Mr. McMillan's farm. The results (see Journal, April, 1925, pages 231 
and 234) showed nothing significant from the u.se of pho.sphatic 
manures. This somewhat anomalous lack of response to the fertilizers 
cited indicates (i) that there is an ample supply of phosphate present 
in the soil, or (2) that some other factor is limiting the effects of the 
applied phosphates. The results of analyses made at the Department's 
Chemical Laboratory .show a high amount of available phosphate (0*056 
per cent, and 0*058 per cent, of citric soluble PoOg from two different 
fields). This would indicate that the first hypothesis may be fairly 
correct, although equally high percentages of available P2O6 were 
‘ihown on other areas known to respond quite markedly to the 
application of phosphatic manures. The hme-requirement shown by 
the analyses for the two fields in question was approximately 3*1 and 
2*3 tons per acre re.spectively. Apparently, then, lime was deficient. 

In the season of 1926-27 an experiment as described below was 
carried out with the object of determining what factor, if any, other 
than that of the phosphate present in the soil was limiting production. 
Date of .mowing, qth June. 1926 ; date of harvc.sting, 22nd January, 
1927 ; variety, College Hunter’s ; seeding, i\ bushels per acre. Previous 
history of field*-- -1925-26, peas; for scveial years prior to this the 
field was in grass. The soils from neighbouring fields, anal3^sed at the 
Chemical Laboratory, were described as a loam and a silty loam 
respectively. 

The manurial tn^atments applied per acre were — 

(1) Control (no manure), 

{2S Super, 42/44 per cent,, i cwt. 

(3) Nitrate of soda (15 to 16 per cent, nitrogen), oh lb. 

(4) Super, I cwt., and nitrate of soda, gb lb. 

(3) Super, I cwt., and sulphate of potash (48 per rent. K^O), i cwt., plus 
nitrate of soda, q 6 lb. 

(6) No. 5 treatment, plus i cwt. carbonate of lime. 

Note. — All nitrate of soda was applied on gth September. 

Eight replications of the above series wore sown, the plots being 
one width of a seven-coulter drill and 6 chains long. Prior to sowing 
of the plots half the area was tr(‘ated with carbonate of lime, at the 
rate of 17 cwt. per acre, in the following manner : The tubes were 
removed from the drill so that the lime could fall freely to the ground ; 
the coulters, which were left on, caught a good proportion of the lime 
and guided it into the soil, while somewhat more than half was 
broadcasted on the surface. This was done acro.^^s the direction of 
sowing of the plots, the 3 chains in the middle being dressed. Thus 
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for chains from each end the plots were on unlimed ground, while 
the middle portions of 3 chains were on limed ground, as shown in 
the accompanying plan. 


CarhonojU. Lime. tZuxez per c 
3 





HG 4. I’l.AN Ol' HXl’itKIMIiiN'l ON K P MCMILLANS FARM (NOI IO SCALh 

Dotted lines show where crosvscuts have hecii made to subdivide plots 





FIG. 5. CUTTING TUK PLOTS ON R. T, MCMILIAN’s FARM, IRW’ELL. 

The outside divider of the reaping-machine is easily guided down the 14 in. 
space between the plots. The machine is driven on about 18 ft. past the end of 
plot, so that all material is delivered on to binding - table. The trip is then 
pressed and the material discharged before another plot is commenced. 

[Photo by the Writer. 
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Method oj Harvesting. 

The area was (li\'ided into four blocks by cro.^s-subdi vision. A 
straight cut was first of all made across the ends of the plots to ensure 
their being of uniform length. Then three gaps, each 18 ft. wide, 
were cut, vSO as to divide the plots into four even lengths. These sub- 
lengths were therefore (i) on unlimed ground, (2) on limed ground, 
(3) on limed ground, (4) on unlimed ground. The gap of 18 ft. (equal 
to three widths of a reaping-machine cut) enabled cutting and clearing 
to be done expeditiously, as follows : Starting at either end, and cutting 
along each seven-coulter-widc plot, the machine would continue until 
the gap of 18 ft. was reached and crossed. B\' the time the gap was 
crossed the whole of the material from the sublength just cut would 
be delivered on to the binding-tabic. Hence, pre.ssing the trip and 
rotating the discharge-arms were all that was required to clear the 
machine before commencing the next sublcngth, and material from 
limed ground was kept separate from that from unlimed ground 
(Fig- 5 )- 

Observations during Growth. 

9th September : At the time of applying nitrate of soda a very 
slight superiority in appearance of the manured plots over the controls 
(no manure) was reported. The whole crop was particularly vigorous 
and healthy in appearance. 

15th November : The nitrate of soda had caused an increased 
growth on all plots to which it was applied. The colour, too, was 
slightl}^ better than on the controls and super plots, although mildew 
and black aphis were in evidence, more particularly on the plots which 
had received nitrate of soda. 

Later, flag-rust made its appearance, although in other respects the 
crop looked an excellent one. The results are given in Table 4 
(next page). 

Comments on Table 4. 

Critical statistical examination of results has been applied to the 
comparisons made between one treatment and another on limed 
ground, and between treatments on unlimed ground. The com- 
parisons between limed and unlimed ground do not lend themselves 
to such examination, but, as will be seen, some valuable indications 
are given. 

(i) Fertilizers compared : (a) The increases from i cwt. of super 

— about I bushel and % bushel on unlimed and limed ground respec- 
tively — cannot be con.sidered j^rofitable, although their significance is 
established. These figures confirm those of the .seasons 1923-24 and 
1924-25, and it is evident that application of phosphate .to the wheat 
crop does not pay on this farm, 

[b] The appearance of the crop in the spring and early sLimm(*r 
indicated that nitrogen was not likely to be of much avail, although 
its application did stimulate growth. The increase over no manure ol 
approximately bushels on the unlimed ground, as compared with 
that of about J bushel on the limed ground, points to the fact thnt 
the lime has assisted nitrification and reduced the effect from the 
applied artificial. 
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Treatments : 

A compared nith B. 


Table 4. — Results of Experiment 4, 

"Area of individual subplot, ^ - acre.] 
^ iio'6 ■' 


I'nlimed Ground. Limed Ground, 


^ Bushels per 1 IS gw Bushels per iS gw I 

, Acre. 1 Acre. ! 

!.\ umber i |Nmriber (75 1 

; of 1 0) tt of I fli § 1 

Paired ! 1 1 Paired gw^ 1 

I *’*“">• j YioW. niff. I |a| Y’leld. niff. ga| 

i ! « I Q 



5 


A. Nomiinure .. \ /|4c)i4| .. .. i .. 2-25 

13 . Super, 1 cwt. .. / |^j 50*12,1 0-98 , S. / \ 52*11 0*72 i S. 1*99 

A. No manure .. ] . • 40*icS j .. •• ] < . 51*37 •• ! •• | •• 

B. ’Nitrate of soda, ;-i5*; 50*45 ! 1*27 X.S.* Vi 5 '[ 5 i* 6 d 0*32 I N.S | 1*24 

1 cwt. ' ' ' , J ' ! I 

A. ' Super. I cwt. .. lif-T 5<^25 .. i .. \ / 52’30 j 0-22 | N.S. I .. 

B. 'Super, I cwt, plus p 51*21 j o-()tS N.S.* / \ 52*0(S j .. ' .. I 0*87 

nitrate of soda, 1 1 I 

1 cwt ' ' I ' 

I ' ! ; 

A. Sujier, I cwt., nitrate ] 51*21 1*27 j .S 1 1 52*07 1 0*05 1 N.S. 

of .soda, I cwt. I I , ' j I ! ' 

B. Manures “ A,” plus |9*<U ' ... .. '*J4> 52*02 .. .. 2*08 

sulphate of potash, ; [ , i I 1 1 I ' 

1 cwt, ^ ' I ' ' 

A. Super, I cwt , nitrate '] , 49*88 .. .. | j 51*91 0*32 j N.S. 

of soda, 1 cwt , I I ' I ' ; 

sulphate of potash, j | i ( 1 ' 

I cwt j ; ^ U 5 '! ' ' 

B. Manures “ A,” plus | ! ! 5 i *34 ' 1*4^ S. I j 51*59 1 .. ! .. 0*25 

carbonate of lime, i j I i 1 i ' ' ' 

T cwt ' ) I I ' ' ' 



•"These increases from nitrate of soda, \\hile not statistically significant, have chances of about 25 to 1 in 
their favour, and are probably real differences. 

Note. — The differences between compared manures are shown in the “ Difference ” columns opposite the 
higher-yielding treatment of the two. 


(c) Nitrate of soda applied to the super plots has behaved in much 
the same way as that applied to the no-manure plots (see preceding 
paragraph). On the limed ground the effect of the nitrogen is nil, 
as shown by the slight non-significant difference 

(d) The addition of potash to the phosphate and nitrogen on the 
unlimed ground has caused a definite depression in yield to the extent 
of about ij bushels per acre. Apparently the lime has neutralized 
this adverse effect, with the result that the mixture of phosphate, 
nitrogen, and potash on the limed ground has yielded practically the 
same as the phosphate-nitrogen combination. 

(^) The final comparison shows a difference in favour of the B mix- 
ture containing i cwt. of lime. The small amount of lime applied with 
the manure has corrected the depression caused by the potash. Whether 
the addition of i cwt. lime to a mixture not containing potash would 
have caused an increase, or whether the lime has merely overcome 
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the bad effect of potash, is problematical. The following suggests 
that the lime would in itself have caused an increase. 

(2) Unlimed compared with limed : (a) The no-manure and super 
plots on limed ground show increases over similar plots on unlimed 
ground of 2^ and 2 bushels per acre respectively. 

{b) The limed-ground increase on the plots receiving nitrate of soda 
alone and super plus nitrate of soda are smaller, being ij bushels 
and about bushel respectively. The similarity in behaviour of the.se 
plots certainly supports the contention made above that the liming 
has encouraged nitrification and reduced the effect from the applied 
artificial. This is supported by the fact that on the no-manure and 
the super plots the limed ground shows up more favourably. 

(c) The phosphate-nitrogen- potash combination on limed ground is 
better than that on the unlimed by just over 2 bushels per acre. If 
the depression due to potash on unlimed ground is subtracted from 
this (of added to the yield of the plot receiving potash) the figure o-8i 
bushel is obtained. This is very close to the difference already shown 
between the super plus nitrate of .soda plots on limed and unlimed 
ground. 

(d) The last comparison between the plots on limed and unlimed 
ground is the only one in which the limed ground has failed to register 
an appreciable increase over unlimed. As already mentioned, the 
arrangement of the plots does not lend itself to critical examination 
of comparison between limed and unlirned ground. The fact that all 
plots, except those receiving i cwt. of lime, have given increases 
ranging from 0*87 to 2*25 bushels per acre on the limed ground is very 
strong evidence in favour of the beneficial effect from lime* It is 
hoped that further tests will be conducted in the future to settle this 
point. 



FIG. 6. LOADING THE DRILL USED BY FIELDS DIVISION FOR SOWING>ERE AL.^RAPE, 
AND TURNIP EXPERIMENTS. 

Transport by motor-lorry enables maximum amount of work to be carried 
out expeditiously. The skids up which drill is pulled are carried m brackets seen 
on side of lorry. Pole of the drill is clamped to back of lorry to prevent movement 
on road. 


{Ptinio hv the 
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Experiment 5 : Ashburton Experimental Farm. 

In continuation of an experiment described in the Journal for 
November, 1926, page 319, in which the proprietary manure “ Ammo- 
Phos was tried against superphosphate and super plus sulphate of 
ammonia, a further trial was made in the past season, again on 
spring-sown wheat. Date of sowing, 19th August, 1926 ; date of 
harvesting, nth February, 1927 ; variety. Solid-straw Tuscan ; seeding, 
ij bushels per acre. History of field — 1925-26, potatoes ; 1924-25, 
barley ; 1923 -24, fallow, following oats and vetches. 

The manurial treatments were as follows : — 

(1) Control (no manure). 

(2) Superphosphate, 42/44 per cent., 1041b. 

(3) Super, 42/44 per cent., 104 lb., plus sulphate of ammonia (20 per cent. 

nitrogen), 82 lb. 

(4) Ammo- Phos (20 20 grade),* 100 lb. 

— Ammo-Phos. 20/20, contains 20 per cent, aimijoiiia (*= ift 4 per cent, 
nitrogen) and 20 yier cent y^hosphor.o anhydride. 0^^lng to the very limited area of 
suitable ground being asailable, the 13/48 grade of Ammo- Phos used m the previous 
year had to be omitted from the present experiment. 

Observations during growth : Soon after coming through the ground 
all manured plots showed a marked and equal superiority in growth 
over control. The plots rt'Ceiving nitrogen, although not noticeably 
better in growth than the super plot, showed a much deeper green 
colour than the latter, which by comparison looked decidedly yellowish. 

The results are shown in the following tabic : — 


Table j.— Results of Evpenment 5. 

'Plots repeated 25 times. Area of individual plot, acre.] 

87 “^ 



'Ireatmerit? . A compare 1 uith H. 

umber of 
I’aired J*lots. 

HusheN 

per .Acre. 

Difference 
SignihrantfS.) 
or Non- 
sigmheant 
(N.S.). 

Yield. 

Difference in 
Favour of A. 

A. 

Super, 104 lb. 



I 

^ ; 

45-3 

3*3 

S. 

B 

Control 


25 


.|2.o 


•• 

A. 

Super, T04lb., aiif] sulphate of 




4 ^*.S 

3*2 

S. 


ammonia, 82 lb. 

' 

25 

) 




B. 

Super, T04 lb. 

J 


i 

45*3 

- 


A. 

Ammo-Phos (20/20), 100 lb. .. 



K j 

48.9 

0-4 

N.S. 

B. 

Super, 104 lb., and sulphate of 

S 

25 

> 

48*5 




ammonia, 82 lb. 



I 





Commenlii on Table 5. 

(1) The increase of nearly 3I bushels per acre due to super is 
(juite paying, leaving a net profit of about ns. per acre. In the 
preceding year super did not give any increase. 

(2) The super and sulj)hate of ammonia combination has proved 
better than super by 3*2 bushels per acre. This increase, due to 
the sulphate of ammonia, while considerable, onlj" just pays for the 
nitrogen addition. In the preceding year the same amount of sulphate 
of ammonia caused an increa.se of 5I birshels per acre. 



OCT. 20 , 1927. 


X.Z. JOURNAL OF AGRICULTI'RE. 


257 


(3) Ammo-Phos and the mixture of super and sulphate of ammonia, 
both of which contain the same amount of fertilizing constituents per 
acre, show no significant difference in yield. In the 1925-26 season 
the mixture proved better than the Ammo-Phos by bushel per acre. 

General Conclusions* 

(1) With the exception of the Irwell experiments, readily available 
phosphates continue to give profitable returns when used at i cwt. 
per acre. 

(2) In the districts under review there is no encouragement to use 
a greater quantity than i cwt. per acre with the wheat crop. 

(3) Pota.sh, so far as its trial has progressed, is in the main useless, 
and in some cases worse than useless in that it has depressed yield. 

(4) Nitrogen in the .soluble form of nitrate of soda or sulphate of 
ammonia has given .sufficiently good results to warrant its trial on 
crops which tend to be backward in growth and of poor colour in the 
spring. It should not be applied before the middle of September. 
More experimental evidence is required before its general use on back- 
ward crops can be recommended. 


The continued co - operation of the farmers named is .sufficient 
evidence that their assistance and interest are appreciated by the 
Department, and that the Dei)artment's work is appreciated by them. 
I'or the carrying-out of much of the field-work and the tedious working 
out of results thanks are due to Messrs, ('alder. Hates, Bryden, and 
Hardy, of the Fields Division staff in Canterbury. 


FARMING OF ‘‘BUSH- SICK” COUNTRY. 

The position with regard to bush-sickness or soil-deficiency disease m the affected 
North Lsland district is stated by the Director of the I.ive-.stock Division (Mr. J. 
l.yons) in his annual report for 1020-27 as follows — 

' ‘ 'J'hat a considerable improvement has been eflected on many o1 the farms 
within the bu.sh-sick area is apparent to any one familiar with the district during 
the past decade. On many of the farms dairying is being carried on with reason- 
able hope of ultimate success, where a few years ago it ^as impossible to carry 
stock 01 any description successfully. A good example of this is to be seen m 
our own experimental farm at Mamaku During the past few seasons dairying 
has been carried on with increasing success. From a herd of some twenty-odd 
cows milked during the past year the returns were good, and the animals 
maintained their health throughout the .season In fact, their yield and con- 
dition were in excess of that hoped for by those knowing the district a lew years 
ago. The altered conditions have been brought about simply by better farming 
mel hods- -VIZ., laying down good pastures, suitable top-dressing, frequent changes, 
and growing roots and hay for winter leed. Notwithstanding the knowledge we 
have acquired, this is difficult country lor the average .settler to bring into a 
satisfactory state of cultivation. 'J'hc success of the venture depends to a great 
extent on the amount of capital at his disposal. A larger amount is required 
than for outside country, and the average man going on the land has not the 
necessary finance. The result is a continued struggle, with the not infrequent 
result in the past that the settler has had to abandon liis land. 

“ The value of citrate of ammonia and iron as a curative agent in this trouble 
has been demonstrated during the past season, l^arge quantities have been sold 
at cost price, and there is still a good demand for it by settlers iii the aliectcd 
areas.” 
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FARMERS’ FIELD-CROP COMPETITIONS. 

TARANAKI -WANGANUI DISTRICTS, SEASON 1926-27. 

J. W. Deem, Instructor in Agriculture, Wanganui. 

Farmers' field-crop competitions were carried out in fifteen centres of 
the Taranaki-Wanganui districts during last season, against twelve in 
1925-26. Although there were more centres competing, the crops 
actually judged were somewhat fewer, the numbers being 231, against 
254 in the preceding year, a deciease of twenty-three. The crops 
consisted of the following : Mangolds, ninety ; carrots, sixty-one ; 
swedes, forty-nine : turnips, nine ; lucerne, sixteen ; and chou moellier, 
six. In addition to these, three ensilage-judging competitions were 
held, a total of thirty-seven stacks and pits being judged. The 
lucerne and soft turnips were judged in February, and the mangolds, 
carrots, swedes, and ensilage between 20th May and the middle of 
July. A very fine exhibit was again staged at the Hawera Winter 
Show. 

As pointed out in previous reports, those competitions ha^^o a valuable 
educative value for those who care to follow them up. The results 
from year to year clearly demonstrate the best methods of cultivation, 
the best varieties to grow, weight of seeding, manures to use, &c. 
From the instructional stafls standpoint, moreover, nothing could 
afford a better opportunity of keeping in touch with the farmers and 
agricultural methods of the district. 

Mangolds. 

Sowing operations were greatly delayed owing to very unseason- 
able weather, and many farmers had to resow. This made them late, 
and it was thought that the average crops would be considerably 
lighter than usual. However, the judging returns show an average 
of 59 tons 13 cwt,, against 50 tons 14 cwt. last year, which is very 
close. The good results obtained under very adverse conditions must 
be attributed to better methods of cultivation. &c. 

Varieties. 

Prizewinner Yellow Globe' still holds pride of place, although some 
very fine' crops of Orange Globe were also judged. This latter is a 
very good cropper, but has a heavy top that is hard to cut or break 
off, and the root is slow in ripening. The placings of the varieties in 
the fifteen competitions were as follows : Prizewinner Yellow Globe*, 
eleven firsts, nine seconds, nine thirds ; Giant Orange Globe, three 
firsts, two seconds, two thirds ; Yellow Globe, one first ; mixed varieties, 
two seconds, one third ; Jersey Queen, one second, one third ; Long 
Red, one third. The averages were : Prizewinner, fifty-six crops, 61 
tons 6 cwt. ; Giant Orange Globe, sixteen crops, 65 tons 17 cwt. ; Long 
Red, three crops, 41 tons 2 cwt. ; Jersey Queen, four crops, 53 tons 
15 cwt. ; mixed varieties, nine crops, 55 tons 8 cwt. Red Intermediate 
is a mangold that has done well right through South Taranaki in 
connection with boys' and girls' clubs, and will probably figure among 
the competitions next year. 
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Championship Crops. 

Particulars of the championship crops winning the Sutton Cups in 
their respective districts are as follows 

Wanganui: W. Stephenson, Maxwelltown — Prizewinner Yellow 
Globe, grown after carrots ; yield, 71 tons 5 cwt. per acre ; sown 14th 
November in drills 26 in. apart ; manure, super 5 cwt. ; seed, 6 lb. per 
acre. Mangolds were lighter in this district than in the preceding 
year, the average being 55 tons 10 J cwt., against 59 tons 18 cwt. 

South Taranaki : H. Betts, .sen.. Okaiawa— Area, ^ acre ; Giant 
Orange Globe, after lucerne ; sown in October in garden, and trans- 
planted first week in November in drills 18 in. apart; mangold- 
manure, 2 cwt., and kainit, 2 cwt., per acre, plus .some stockyard 
manure over a portion of the field; yield. 128 tons 19 cwl. Full 
marks were given for cultivation. It is interesting to note that this 
crop was transplanted, and that practically the whok* of the work was 
done by Mr. Betts, who is in his ninety-first year. 

North Taranaki : J. B. Hine, Toko — \ acre ; Prizewinner Yellow 
Globe; yield, 90 tons ii cwt.; .sown 2nd November; seed, 61 b.; 
drills, 18 in. ; manure, 7 cwt. super and 5 cwt. salt per acre ; mangolds 
following mangolds. This is the third crop of mangolds grown on 
this area in successioji. The weights of the re.spective years an* as 
follows : 1925, 89 tons 7 cwt. ; 1926, in tons 13 cwt. , and 1927, 

90 tons newt. This area was originally a holding-peiddock near the 
cow-shed, and no doubt received a lot of cow-manure. As a general 
practice the growing of mangolds on the same land tor s(‘veral years 
is not recommended, but many cases have come under notice when* 
very fine crops have been grown for several years in succession. 

Another very fiiu* crop was that grown by Mr. ('. Willis. Matapu : 
Orange Globe, 96 tons i cwt., grown in 18 in. drills, with 5 cwt. 
mangold-manure. Mr. Willis ha.s won the Sutton Cup for South Tara- 
naki twice, and was runner-up this year. 

Width of Drills and Amount of Seed per Acre. 

The findings under this heading last vear are borne out by this 
year's results — namely, that drills 21 in. co 25 in. apart, and seed 5 lb. 
to 7 lb. per acre, give on the average the best result b. It is true that 
the heaviest crops this year were grown in 18 in. drills, and if the 
grower has time to do all the work by hand, and does it properly, he will 
get a wonderful crop under these conditions The wider drills allow 
of a great deal of tfu* work being done b}’ the horse-hoe. 

Manures. 

This year's result.b again demonstrate the fact that any good 
phosphatic -manure mixture, provided it has a fair amount of super 
and is applied in reasonable quantities, will give good results, particular!}' 
if supported with from 3 cwt. to 5 cwt. of salt or kainit It will be 
noticed from Table l that eight crops which had 6 cwt. phosphates 
plus 3 cwt. salt per acre gave an average of 65 tons 4 cwt., being 5 tons 
II cwt. above the average for all crops ; while eleven crops that had 
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4 cwt. phosphates plus 3 cwt. kainit averaged 64 tons i cwt., or 4 tons 
8cwt. above the average. Had the kainit-manured crops been sup- 
plied with the same amount of phosphates it is probable that they 
would have given a better average than those which received salt ; but 
both returns go to show the advantage of using either salt or kainit. 

Table i. 


Number 
of Crops. 


Manure. 


2 

2 

7 

J2 

37 

8 


11 


8 


Basic super 
f Basic super 
\ Kainit 
, Super and bone 
r Super and bone 
\ Potash salts . . 

• Proprietary manures 

f Mixed phosphates 
Salt 

Mixed phosphates 

Kainit 

Super 


Average 
Weight of 

Weight of Crop 

Manure 

per Acre. 

per Acre, 



Cwt. 

T. cwt. 

5 

68 18 

5 

5 

1 71 0 

5 

0 

5 

I 

1 ?■ 54 0 

5 

58 2 

6 

3 

} ^5 0 

4 

3 

1 04 I 

4 

60 II 


The mixed phosphates were mostly made up as follows : 3 parts 
sujx^r, I part boncmcal, and i part Nauru rock phosphate, or 3 parts 
super and 2 parts bonemeal or Naum. 


The following table gives particulars of tht‘ best twelve crops : — 


Table 2. — Twelve Best Crops of Mangolds. 


Vanety. 

' Yield 
' per 
, Acre. 

Date 

sown. 

1 Width i 

1 

i 

Amount 1 
of Seed ' 


! T. cwt. 

i 

In 1 

lb. 1 

Orange (tlobe 

. . |I28 10 

1 i/ij/zG 

: 18 1 

Irans- i 
planted! 

Orange Globe 

.. 1 I 

2 ;JI/ 2 G 18 ; 

A ! 

Prizewinner 

i 00 11 

1 2/11/26 

1 ' 

0 ! 

1 

Prizewinner 

. 11 

25/10/26 

21 

1 : 

<> i 

Prizewinner 

80 17 i 

12/11/26 

1 

21 1 

6 

Prizewinner 

. • , 70 n 

28/10/26 

28 , 

1 

6 

Orange Globe , 

.. 1 77 15 

I 1 

28/10/26, 24 1 

7 

Prizewinner 

I 74 LS 

18/11/26 

, 1 

« i 

Prizewinner 

1 

. 1 74 14 

18/10/26 

1 

21 

4 ! 

Prizewinner 

'• j 74 

12/ 11/ 2b 

21 

♦j 

Prizewinner 

. ' 73 4 

28/11/26 

21 

1 

5 1 

1 

Prizew’inner 

• 1 71 12 

24/11/26 

! 

18 ! 

1 

5 


Particulars of Manure 


Cwt. 

4 

5 
12 


4 

9 

y 


2 cwt. inangold-manure, 

2 cw’t. kaimt, plus 
cow'yard manure 

Proprietary manure . . 

I 7 cwt. super, 5 cwt. salt 

3 cwt. super, i cwl. bone, 
1 cwt. Nauru, i cwt. 
potash, 3 cwt. bide salt 

' Proprietary manure . . 

, 2 cwt. bone, 2 cw-t. super, 

I cwt. sulphate of 
I potash 
I Mangold-manure 
I Bone, super, slag, and I 
j sulphate of potash 

Basic super . . 

, 4 cwt. basic super, 5 cwt. 
kainit 

! 5 cwt. super, i cwt. bone, 

I I cwt. 30 -per -cent. 

' potash 

I 2 cwt. bone, 1 J cwt. super, 

I xi cwt. Nauru, i cwt. 
sulphate of potash 


Remarks. 


After lucerne. 


After grass, ploughed 
twice. 

After two crops of 
mangolds 

Lea land, ploughed 
in August. 

After swedes. 

After green oats. 


After swedes. 

After mangolds. 

After barley. 

After swedes. 

Lea land, ploughed 
once. 

Lea land, ploughed 
once. 
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Carrots. 

Difficulty was experienced in getting a strike with early-sown crops, 
but after they got a start they did well. Sixty-one crops were judged, 
against fifty-seven last year. The average weight was 45 tons 8 cwt., 
as compared with 44 tons 12 cwt. last year. A number of varieties 
were judged, but first place is again taken by Matchless White. This 
variety is bad for bolting to seed, but even with this fault it seems to 
give the best all-roiuid crops for pulling and feeding out. Guerande 
was seen only in the Maxwelltown district, where considerable areas 
are grown for sheep. This carrot weighs out well, and should be more 
generally grown for sheep-feeding. It is, of course, excellent for 
cows, but takes a lot of handling when being pulled and carted out. 
Following arc some particulars of crop yields : Twenty-.seven Match- 
less White averaged 47 tons 14 cwt. ; five Sinclair's Champion, 46 tons 
10 cwl. ; three Barriball, 47 tons 9 cwt. ; three Guerande, 56 tons 
9 cwt. ; three Yellow Intermediate, 38 tons 15 cwt. ; two White Bel- 
gian, 47 tons ; two Magnum Bonum, 44 tons 4 cwt. ; fifteen mixed 
varieties, 40 tons 15 cwt. Of the eleven competitions judged, Match- 
less White won eight firsts, four seconds, and six thirds ; Sinclair’s 
Champion, two firsts, one .second, and two thirds ; Yellow Intermediate, 
one first and one second ; Guerande, one first and one second ; mixed 
varieties, one second and two thirds. The poor showing of the mixed 
varieties was no doubt due to inferior seed. Generally these carrots 
would be sown as a definite variety, but when pulled were found to 
contain several varieties of inferior quality. There is far too much 
of this inferior carrot-seed on the market. The next table gives 
particulars of the Ix^st twelve crops. 

Table 3. — Twelve Best Crops of Car/ots. 


Variety 

Yield. 

per 

Acre. 

Width ' Amount ! Weight 
sown. , Seed. Manure 

! Particulars of Manure 
! 

Kemarks. 


T 

cwt. 

1 

In. 

lb. 

Cwt. 

, 


Matchless White 

68 

X 

14 / 11 / 36 , 

24 


4 

! Mangold-manure 

After grass 

Matchless White 

66 

6 

12/11/26' 

x6 

I 


: Carrot-manure 

After oats. 

Matchless White 

64 

7 

19/11/26, 

1 

22 

1 

8 

Bone, su])er, slap, and 
j 30 -per-cent potash, 

1 equal parts 

After niangokls. 

Guerande 

62 

3 

2 

10/11/26 

12/11/26 

2/ll/26j 

24 

H 

4 

Mangold-manure 

.After swedes 

Matchles*; White 

61 

14 


4 

Carrot-manure 

•After soft turnips. 

Guerarule 

59 

2 

14 



Super 

■ After le<i, ploughed 
once 

Barriball 

58 

7 

13/11/26 

14 

I 

4 

I Carrot manure 

After swedes 

Sinclair’s Cham- 
pion 

55 

I 

2/12/26^ 

14 

5 


! SUJHT 

After lea, ploughed 

1 once. 

Matchless White 

54 

10 

1/11/26, 

24 

3 

4l 

1 Super 

After potatoes 

White Belgian , . 
Matchless White 

53 

X4 

x/XX/26 

24 

3 

4* 

1 Super 

After potatoes. 

5J 

17 

20/XI/26 

16 

1 

S 

1 Super, blood .ind bone, 

' salt, and potash 

After grass, ploughed 
in September 

Matchless White 

51 

xo 

I7/II/2& 

14 

1 

- 

3 

1 Carrot -manure 

1 Lea land, ploughed 
once 


There is a considerable variation in date ot sowing, but it appears 
safe to say that the best time for the larger \^arieties is between the 
last week of October and the middle of November, using from i lb. 
to I Jib. of seed per acre. Guerande carrots should not bt^ sown so 
early unless required for early autumn feed, as they mature quicker; 
the best time is from the middle to the end of November, but many 
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good crops have been sown as late as the middle of December. These 
carrots are best sown on ridges 21 in. apart, at the rate of lb. of seed, 
and given intercultivation, but not thinned. 

Manures. 

These again show a wide variation, but it would appear that any 
good phosphate manure or mixture of phosphate and potash, used at 
from 3 cwt. to 5 cwt. per acre, is suitable for carrots. Unless sowing 
with a ridger, which puts some of the manure well down, it is found 
advisable to broadcast half of the manure just before the last harrowing 
and apply the remainder with the seed. If too much manure is sown 
near the surface with carrots there is a tendency for them to fork. The 
rates of manuring are interesting : Five crops which received 2 cwt 
manure averaged 42 tons 6 cwt. in yield ; seventeen crops at 3 cwt., 
43 tons 9 cwt. ; twenty-one at 4 cwt., 47 tons ii cwt. ; five at 
5 cwt., 44 tons ; two at 6 cwt., 49 tons 14 cwt. ; two at 8 cwt., 
34 tons 3 cwt. ; and one at 9 cwt., 46 tons 14 cwt. 

Swedes. 

More farmers grew sw(*des than for somt' years past, and, on the 
whole, quite good crops were secured. \ considerable number of 
crops were more or less affected with club-root. The decrease in the 
number of crops affected with dry-rot was maintained this year, and, 
with the exception of a few crops about Otakeho, very little of the 
disease was found. The average weight of crops judged this year 
was 44 tons 5 cwt., compared with 41 tons 6 cwt. last year. Now 
that dry-rot is not so prevalent the old favourite, Superlative, is being 
more extensively grown. In ninc^ competitions Superlative gained three 
firsts, Masterpiece two, Magnum Bonum two, Grandmast(T one, and 
Monarch one. Tht* general weights of manun' ran from 2 cw^t. to 
4 cwt. per acre ; ten crops receiving 2 cwt. averaged 41 tons 17 cwt., 

’Table 4. -Ten Best Crops of Sweden. 


Va ii’tv 

Yield 

per 

Date 

Width 

of 

Amount 

of 

Weight 

of 

Partirulais of Manure. 


.Acre. 


Drills 

Seed. 

Manure. 


M.isterpiecc 

T. cwt. 
64 2 

19/12/26 

In 

14 

Oz. 

14 

Cwt, 

Half super, half bone 

Superlative 

f)i 17 

10/12/26 

7 

9 

4^ 

cwt super, ij cwt. 

Superlative 

54 

10/12/26 

7 

14 

3 

slag, I cwt. bone, and 
^ cwt. sulphate of 
potash 

Half super, half bone . . 

Superlative 

54 II 

21/12/26 

14 

9 

3 

Basic super . . 

Crimson King 

53 16 

24/12/26 

7 

14 


1 Third each slag, super, 
and bone, plus 20 lb. 
sulphate of potash 
Basic super 

Masterpiece 

51 14 

20/12/26 

22/12/26 

14 

15 

3 

Superlative 

51 10 1 

14 

9 

2| 

Basic super . . 

Superlative 

50 5 

18/12/26 

7 

16 

3 

Basic super . . 

Monarch 

49 9 

25/11/26 

14 

i 10 

3l 

1 5 cwt. super, 14 cwt. 

Grandmaster 

49 6 

14/12/26 

1 

7 

1 

[ 10 

4 

bone, i cwt. sulphate 
of potash 
Tumip-manurc 


Remarks. 


After «ra<is, ploughed 
m October. 

After gras'^. ploughed 
once. 


After ^ass, ploughed 
in September. 

After grass, first 
ploughing. 

After grass, ploughed 
in November. 

Lea, ploughed once. 

Virgin land, ploughed 
in November. 

After grass, ploughed 
in August. 

After grass, ploughed 
in October. 

After grass, ploughed 
in October. 
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twenty-nine which had 3 cwt. averaged 43 tons i cwt., and nine at 
4 cwt., 48 tons 13 cwt. Four crops fertilized with bone and super 
averaged 51 tons 2 cwt. ; seven with basic super, 47 tons 3 cwt. ; 
twenty-one with proprietary manure, 42 tons 3 cwt. ; six with super, 
39 tons 4 cwt. ; and four with super, bone, and potash, 42 tons 8 cwt. 
The addition of potash does not appear to have increased the weight 
of the crops, but it may have slightly improved the feeding-value. 

Table 4 gives particulars of the ten best crops. 

Soft Turnips. 

There was only one competition in soft turnips during the season 
under review, and the average crop was 36 tons 6 cwt., against 36 tons 
last year. 

Lucerne. 

Only two competitions in lucerne were conducted, sixteen crops 
bx'ing judged. The wet weather about Christmas, followed by a sudden 
dry snap, rather upset some growers' calculations : consequently many 
of the crops were in a very uneven stage of growth at judging-time, 
and in these* cases the competitions were not gone on with. The 
crops judged were very good on the whole. A few crops that were 
very dirty last year, and created doubts as to their ultimate success, 
showed a wonderful improvement, giving a splendid demonstration of 
what can be done by carefid treatment. 

In last year's report {Journal for September, 1926) I mentioned 
J. Clague’s fine crop of lucerne. This crop won again in the Manaia 
competitions, scoring 48 out of a possible 50 points, against 49 last 
year. The treatment given in the interval, apart from cultivation, 
was a top-dressing with 3 cwt. of super per acre. The 8-acre field 
on the Waimate West Demonstration Farm scored 46 points, against 
48 J last year. The drop in points was owing to unevenness and 
coarseness in a portion of the area which is in wide drills. 

Chou Moellier. 

There were two small competitions with this fodder during the 
past season, and only six crops were weighed and judged. The winner 
of the Toko competUion, G. Cook, had a very nice crop which yielded 
33 tons 15 cwt. per acre. The six crops averaged 2b tons 8J cwt., 
and as they were fair average crops it may be accepted that a fair crop 
of chou moellier weighs between 26 and 30 tons. 

Ensilage. 

The making of ensilage has come very much to the lore in Taranaki 
during the last three or four years, and in some districts fully 90 per 
cent, of the farmers adopt this means to supply part or whole of their 
supplementary fodder. The usual method of saving is by the stack, 
but there are a good many pits and a few silos. This year the three 
districts holding judging competitions provided farmers with a good 
opportunity of observing different methods of sa\ing, and altogether 
a very interesting and educative time was spent and some excellent 
ensilage seen. 
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The judging was done on points as follows : A maximum of 50 
for uniformity and quality, 25 for minimum waste, 20 for covering, 
and 5 for site, making a total of 100 points. The ensilage is judged in 
the stack or pit, it being a condition that all material must have been 
cut so as to expose a face. These competitions are likely to become 
very popular, and already arrangements have been made to hold several 
more next year. Table 5 gives particulars of the three first placings 
in each competition. 

Table 5. 


Name of 
Competitor. 

Uniformity 

and 

Quality. 

Mmimum 

Waste. 

Covering. 

Site. ' Total. 

1 

Remarks. 



I.epperton (9 entries). 


H. E. Blyde . . 

4^ 

22 

18 

! 3 : ^^5 

, Round pit ; grass and 





oats. 

H. Wallace . . 

43 

20 

15 

4 82 

. Round stack ; grass. 

D. B McKee. . 

41 

22 

M 

1 4 Si 

Square pit ; grass. 



Tikorangi (15 entries). 


J. Paulger 

42 

20 

16 

5 i »3 

Square stack ; grass. 

F. Blyde .. | 

1 

19 

15 

5 ; 82 

' .. »» 

N, L. Sarten . . I 

1 4^ 

17 

14 

5 ' 




Tokaora (13 entries). 


H. Batten 

42 

24 

20 

5 ! 9J 

Concrete silo ; lucerne. 

N. Wren 

43 

20 

18 

5 ! «6 

Round pit ; grass. 

H. Wren 

43 

19 

17 

5 84 

j ». .» 

J. A. McCallum 

41 

18 

14 

> , 

j Square pit , lucerne. 


Although Mr. Batten entered his silo and had it judged, he generously 
withdrew it from the competition in so far as the prizes were concerned, 
recognizing that it was too big a handicap for farmers with stack or 
pits to compete against a properly const meted silo. 


In conclusion, I should like to express my appreciation of the work 
done by Messrs. A. J. Glasson and J. M. .Smith, Instructors in 
Agriculture, who, were associated with me in judging several of the 
competitions. 


Compensation for Condemned Stock and Meat. — For the financial year of 
1926-27 the Department of Agriculture paid out compensation totalling £15,715 
on 5,199 animals condemned in the field for diseases under the Stock Act, and 
£13.963 for carcases or parts of carcases condemned at abattoirs and meat- 
export works, under the Slaughtering and Inspection Act. The aggregate of 
these amounts represents a decrease of £1,205 compared with the figures for 
1925-26. 


Casein-manufacture. — In connection with the last dairying season the 
Director of the Dairy Division remarks that the quality of casein continued of 
a uniformly high standard. Rennet casein commands a higl\ market value, being 
particularly low in butterfat content. Quantities manufactured for export show 
a slight increase over the preceding year of 14 J tons, the figures being 1,61 3 J 
tons lactic and 15 1 tons rennet casein, as against 1,126 tons lactic and 624 tons 
rennet. 
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SEASONAL NOTES. 


THE FARM. 

PASTURE-MANAGEMENT AND THE FEEDING OF STOCK. 

The appearance of abundant rank grass in pastures at the end of 
November is frequently followed by a sharp drop in milk-yield by 
dairy cows and a check in the growth of lambs. It is the short 
pasture grass about 4 in. high that is really efficient as a milk- 
producer. The fall in milk-yield is due to the fact that rank grass 
is not so nutritious as short grass. Close subdivision and rotational 
grazing will help to prevent the grass getting unduly long. On dairy 
farms the mower should always be used to clear oft any surplus rank 
growth. If the growth is heavy it can be made into hay or ensilage, 
or, if light, left in the field and the young dry stock on the farm turned 
in to eat it up as soon as it is wilted. On many farms the mowing of 
the rank growth is left rather late, not being done till January or 
February.' Early mowing is important, because the autumn growth 
of grass is thereby increased. In the case of breeding-ewes, cattle are 
necessary to keep the pastures short enough for the ewes and lambs. 
Young growing cattle are usually the best for keeping rank growth 
down. Mature fattening bullocks require the best grass if they are to 
fatten quickly. The popularity of dairy heifers as the main type of 
cattle-beast carried on many fat -lamb-raising farms is that the yourg 
growing animals can be made to cat rank grass more readily than 
fattening animals. Too much grazing of rank pasture grass, however, 
is not good for young growing cattle, especially dairy heifers, as they 
require protein-rich fodder just as much as milking-cows or growing 
lambs. 

LUCERNE. 

Established stands of lucerne arc generall}^ ready for the first 
cutting some time in November. It is unwise to cut too ea^l\^ as this 
usually reduces the weight and number of subsequent cuts. Flowering 
is frequently late in the spring, and the stage to cut is often determined 
by the appearance of fresh buds at the base of the crown. As the 
weather is often unsettled in November the first cut of lucerne on dairy 
farms is preferably made into ensilage. For this purpose it should be 
stacked along with grass from early-mown pastures. This is usually 
necessary because on most farms insufficient material is available from 
the lucerne-field alone to make a satisfactory stack, and also becaust‘ 
the quality of the silage is better when lucerne is mixed with grass. 

November is usually the best month to sow new stands of lucerne. 
The success or otherwise of a stand of lucerne depends on many circum- 
stances, but the main factors arc the soil-conditions and the climate. 
Lucerne naturally does best in a warm, dry climate and a deep alluvial 
soil well supplied with moisture in the deeper layers. As a fodder 
plant its successful cultivation on a large scale is restricted to districts 
where the summer climate is wann and dry, the winter not too severe, 
and the soil fertile and deep. Its culture in England, for example, has 
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extended over several hundred years, but it is only grown at all largely 
in the two driest counties, Essex and Kent. Its use in the United 
States is mainly in the low-rainfall areas in the western half of the 
country. It has been grown and experimented with in all parts of 
New Zealand with more or less success, but it is only extensively 
cultivated in Marlborough and the low-rainfall districts of Otago. In 
a wet climate it has to contend against the competition of grass and 
clover, which in many parts of the North Island take possession of the 
land during the winter and early spring when the lucerne is dormant. A 
small area of lucerne is a very valuable permanent fodder crop on many 
North Island dairy farms, but in .selecting the site for the sowing of 
any new areas great care should be exercised to see that the land 
chosen is w'cll drained in the winter. Success in growing lucerne in many 
parts of the North Island has Ix'er much more marked since the adoption 
of the practice of regularly top-dressing the stand with phosphatic 
fertilizers, and so keeping the plants in a vigorous condition. 

The seed-bed for lucerne should be carefully prepared. The crop 
frequently does best after grass, but care should be taken to see that 
the land is free from twitch. The land should be ploughed in the late 
winter or early spring so as to allow plenty of time for the grass to 
rot. Lime is generally applied at the last cultivation and disked in. 
The seed-bed should be fine and firm, and rolled before drilling, 
('olonial or Hunter River seed is usually the most satisfactory. The 
(]uantity of seed .sown depends on the climate and the method of 
sowing. In the drier parts of the South Island 10 lb. to 14 lb. for 
broadcast or drilling in 7 in. rows * for 14 in. or 31 in. rows 10 lb. or 
8 lb. is usually enough ; in the wetter districts 15 lb. to 18 lb. is usually 
sown. Inoculation should be carried out either by mixing the .seed 
with inoculated .soil or by broadcasting 2 cwt. to 3 cwt. of inoculated 
soil over the field on a dull day before drilling, and disking it in. If 
inoculated .soil cannot be economically obtained the proprietary culture 
known as Farmogerm may be u.sed on the seed. In practically all 
cases phosphatic fertilizers .should be sown with the .seed, 2 cwt. to 
3 cwt. of .superphosphate being the standard application. 

Many promi.sing stands of lucerne have been ruined by too early 
cutting in the first year. The first cutting should not take place till 
the young plants are blooming and fresh buds have appeared at the 
base of the plant. Cutting before this stage is reached greatly weakens 
the vigour of the young plants. 

ROOT CROPS. 

The main sowings of soft turnips, Aberdeen turnips, and swedes 
take place in November. No general rule for time of sowing can be 
laid down, as conditions vary So greatly in different districts. In 
Canterbury the attacks of the grass-beetle on the newly germinated 
plants is often serious with November sowings. The root-crop com- 
petitions, where they have been carried out for a number of years, 
have given very valuable information as to the best time for sowing 
in particular localities. In many districts carrots and mangolds are 
not sown till November, and in any year when October is wet and cold 
it is usually best to delay sowing till the late period. 
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GREEN FORAGE CROPS AND CATTLE-PUMPKINS 

The main sowings of rape, kale, chou moellier, millet, and maize 
for green fodder should be made during November. Mustard or 
Italian rye-grass should be sown with the rape ; with mustard it is 
best sown after the rape is up in two rough leaves, so that both crops 
may mature together. Japanese millet should not be sown too early ; 
any time after the middle of November in the warmer localities, and 
the first week in December in the colder districts, is quite soon enough. 

Cattle-pumpkins arc a valuable supplementary feed for the late 
autumn and early winter on many North Island dairy farms. The 
crop is preferably cultivated near the milking-shed, so that the accumu- 
lated yard manure can be used for fertilizing the plants. Although 
the crop can be successfully grown without yard manure, the yield is 
{greatly increased by its use. Holes should be made about 10 ft. apart, 
a barrow-load of manure dug in and well incorpf)ratcd with the soil, 
and three or four seeds planted above it. Generally speaking, the crop 
will not keep beyond the end of June. 

TEMPORARY AND SHORT-ROTATION PASTURES. 

In many parts of tlu*^ South Island kale is being grown to replace 
swedes and turnips for latt‘ winter and early spring feeding. Most years, 
however, the land for kale is not ready for ploughing till September 
or October, and the land can often be more profitably sown in a tem- 
porary pasture’ of Italian rye-grass, or Italian rye-grass and red clover, 
after it is broken up. A temporary pasture sown in November throws 
a very large amount of autumn feed of high J>alatabilit3^ The pro- 
vision of a temporary pasture of this nature will n’duce the amount 
of cereal catch -cropping necessarj’ for autumn fet'd, and will also provide 
good winter and earl}^ spring feed. 

Large areas of short-rotation grassland in Canterbury are usually 
sown down with rape in November. This provides for cheap esta- 
blishment of the gra.ssland, and prevents the young pasture being 
destroyed by the grass-grub, but on light land often results in an 
indifferent pasture in dry years. 

- P. W Small field, Instructor in Agriculture, Ruakura. 


THE ORCHARD. 

SPRAYING. 

The majority of apple-trees will now be blossoming, a stage at 
which, as far as possible, trees should not be sprayed. Weather con- 
ditions are often favourable for the development of black-spot about 
this time ; consequently^ it is advisable to spray again as soon as about 
75 per cent, of the blossoms have fallen, or at what is termed the petal- 
fall or calyx stage. 

From now on till the fruit-set stage is a critical time, and careful 
consideration must be given if the best results are to be obtained. In 
.some districts, and with some varieties, dropping of fruit is bad, while 
black-spot is liable to put in .an appearance at any^ time. At the caly x 
period it has been found lx?neficial to spray with eitlu'r a combination 
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of lime-sulphur and one of the sulphur pastes, or with a sulphur paste 
alone, according to variety. If the weather conditions are favourable, 
and there is no black-spot in evidence, a sulphur paste at strength of 
61 b. to 81 b. per 100 gallons of water on the more tender varieties, 
such as Dunn's and Cox's Orange, will do much to prevent dropping. 
This spray, although not as good a fungicide as lime-sulphur, appears 
to act as a tonic to the tree, especially in cases where lime-sulphur has 
been used three or four times up to the calyx period. On the other 
hand, if the weather conditions are favourable for the development of 
black-spot, it is advisable to use lime-sulphur at strength i-ioo with 
the addition of about 4 lb. of sulphur paste. The addition of the paste 
will help to prevent dropping, while the lime-sulphur will prevent the 
germination of any spores of black-spot that may be about. Where a 
grower is only considering the prevention of black-spot and not the 
export of fruit, bordeaux at strength of 3-4-50 can be used. This 
spray may possibty check black-spot more than lime-sulphur, but the 
fruit will be considerably russeted. 

Up to the present black-spot has maiidy occupied attention, but 
from this stage onward the various pests of the orchard will have to 
be considered. Fortunately, some of them — red mite, leaf-hopper, &c. — 
can be kept in check with lime-sulphur, but the control of others, such 
as codlin-moth and leaf-roller caterpillar, requires a poisonous spray. 
Some orchardists arc of the opinion that the combination of lime- 
sulphur with arsenate of lead is the cause of much burning of foliage 
and dropping of fruit. No doubt the best procedure is to spray 
separately, and if time can be found this practice is to be recommended, 
but where a large area has to bc‘ dealt with it is often found impossible 
to carry out separate sprayings The addition of milk of lime (from 
2 lb of fresh lime per 100 gallons of spray) to neutralize any free arsenic 
will help considerably to minimize the chance of burning. The extra 
amount of arsenate of lead used by some growers may be the cause of 
much burning, and is not to be recommended. If the spraying is done 
thoroughly the quantity of lead advised is quite sufficient to cope with 
any attacks from codlin-moth. Lime-sulphur at strength i in 100-120. 
plus arsenate of dead ijlb. to 2 lb. powder or 31b. paste, plus 41b. 
sulphur paste per 100 gallons, plus milk of lime from 2 lb. fresh lime, 
sprayed at the fruit-set period, will prove satisfactoiy’ in coping with 
black-spot, red mite, codlin-moth, and leaf -hopper. The addition of 
a spreader is advised with all sprays, but more especially when the 
foliage is on the trees. 

Another spraying of pears with bordeaux at strength 3-4-40, or 
lime-sulphur i- 100-120, plus arsenate of lead, is recommended for the 
control of black-spot and codlin-moth. 

About three weeks after the fruit is formed stone-fruits should receive 
another dressing of lime-sulphur 1-120, plus 3 lb to 4 lb. of sulphur 
paste, for the control of brown-rot. It is also advisable to go carefully 
over the trees, thinning out and destrojdng any fruits a^ected with 
brown-rot. This will help to prevent the spread of the disease to 
healthy fruits. 

CULTIVATION AND MANURING. 

Cultivation of the orchard when the fruit-trees are being taxed to 
the utmost at the fruit-setting period is most important. To lose soil- 
moisture at this time of the year is often disastrous. Retain this 
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moisture by the constant use of the disks and harrows. After the soil 
is well worked down it is only necessary to stir it to a depth of from 
3 in. to 4 in., keeping it loose, so as to allow free access of air into the 
soil. If possible, harrow the orchard after rains in order to pre\'ent 
the formation of a crust. 

Although the season is advancing, good result.s may still be obtained 
from the application of manures, especially potash and nitrates. The'-e 
fertilizers can either be spn^ad round the trees or broadcast and 
harrowed in. 


DISIU'DI)IX(;, GRAFTS, KTC . 

Trees planted during the winter months need attention as soon as 
they start into growth in the spring. Select three or four good well- 
placed shoots for the future framework of the, tree, and suppress the 
remainder. 

Examine grafts, loosening any ties where necessary to prevent 
damage as the scion grows. The old method of suppressing all shoots 
from the stock is now not advocated. Pinch back where necessary, 
leaving others in suitable positions for budding or grafting next season 
should any of the present grafts fail. If not required these can he 
pinched back later in the season. Where there is any danger of the 
new’ scions being broken off by wind it is advisable to protect them 
bj’ tj’ing to a stake attached to the branch grafted. 

— (t. Stratford, Orchard Instructor, Motueka. 

Citrus -culture. 

With renewed activity of the trees, cultivation becomes the chief 
work in the citrus-grove. Where for any reason ploughing has not 
been done, but is now being attended to, the land should be worked 
down to a fine tilth as soon as possible after being broken up, it being 
a good practice not to turn up more than can be worked down during 
the same day. This is advisable owing to the risk of the turned-up 
clods becoming dry and so hard as to be almost unbreakable later. 

In the case of land that has been previousl}’ ploughed periodical 
w’orking with the cultivator should be done to secure a fine condition 
of the top soil as early in the season as possible. There is an impression 
current that because citrus-trees are so prone to make surface roots 
cultivation near the trees is inadvisable or even injurious. It is true 
that citrus-trees are all veiy^ prone to form a mass of fibrous roots near 
the surface, but it does not necessarily follow’ that these are of im- 
portance to the tree or should be encouraged. Rather the contrary 
applies ; in fact, such roots should be discouraged, except where it 
is possible to apply a summer surface mulch of decayed manure or 
litter. Under a sy.stem of clean cultivation it is better to keep the 
surface soil constantly worked for at least 5 in. deep, thus preventing 
the formation of surface roots, and encouraging the roots at a lower 
level, where they are less susceptible to acute changes of temperature 
and moisture. 

With a general extension of growth in the trees a limited amount 
of pruning should be done, mainly along the lines of preventing undue 
crowding or extension of new growth. 
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A soil-dressing of i lb. to 2 lb. of nitrate of soda, according to size 
of tree, should be given to oranges during or immediately after 
flowering. Application to lemons can be made later as they attain 

the frmt-set stage. ^ Orchard Instructor, Auckland. 


POULTRY-KEEPING. 

LATE-HATCHED CHICKENS. 

Poultry-keepers who have managed things well will have their full 
complement of chickens hatched out by the end of the present month. 
In a general way a chicken brought out later than this is starting its 
life under a big handicap as compared with the bird hatched earlier 
in the season. Some amends, however, may be made with late- 
hatched birds if they are placed under the most favourable conditions 
possible. The first essential is that they be provided with a clean 
piece of ground to run on, while shade from hot sun and shelter from 
winds are of equal importance. The food should not only be supplied 
with a liberal hand, but also be nourishing and palatable. Succulent 
green material cannot be oversupplied, while grit and clean watiT 
should always be within reach of the birds. Where skim-milk is 
available it can be given in large quantities to drink. The value of 
skim-milk for bringing on late-hatched chickens, or, indeed, chickens 
whenever hatched, can hardly be overstated. Further, if the young 
birds are to thrive and make rapid growth it is important that they 
be provided with clean quarters and protected from insect pests in 
every way. 

AGE OF EGGS FOR INCUBATING. 

A correspondent asks. It more or less stale eggs were placed in an 
incubator with fresh eggs, which of the two would hatch out first, and 
which would be the most likely to produce the strongest chicks ? 
In a general way eggs that are from one to five days old will hatch out 
about the same time, and the quality of the chicks in all respects 
will be more or less equal. After this period the older the eggs 
become, the longer will it take to hatch them, and the smaller and 
more difficult will the chicks be to rear. ^ It is quite possible to secure 
chicks from eggs that have been laid a month or even longer, but 
generally such eggs will take at least twenty-four hours longer to 
hatch than those that are fresh, while the chicks are seldom if ever 
good specimens. Usually the sooner eggs are placed under the , in- 
cubation process after being laid the greater is the prospect that they 
will hatch out on time, and the stronger will be the chicks produced. 
Usually a good hatch is secured only when the eggs commence to pip 
on the twentieth day and hatch out twenty-four hours later. 

HThe fact, however, of eggs not commencing to pip on the twentieth 
day does not necessarily indicate that they were stale when placed in 
the incubator. It is more often a proof that the required temperature 
has not been maintained. For hen or duck eggs the temperature at 
the level of the top of the eggs on the tray should be about 102° F. 
the first week, 130"^ the second and third weeks, and 104° when 
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hatching. When the correct degree of heat is spoken of it means the 
temperature required by the germ of the egg, and this is always 
located at the top of the egg, irrespective of the position in which it 
is resting, the germ always floating uppermost. The most common 
cause of eggs failing to hatch at the right time is placing the thermo- 
meter too high above them. Say the bulb of the thermometer is 
from I in. to li in. above the eggs, it would require to register 104° 
to 105° to make sure of them having the desired temperature. Of 
course, an incorrect temperature may be secured by the reverse 
position — the thermometer being too far below the level of the top 
of the eggs 

If the thermometer is kept on a level with the germs, and the 
hatch delays, it is advisable to have the instrument test(*d or to secure 
a new one ; it is quite common for thermometers not to register the 
correct degree of heat in an incubator. A simple method of testing 
is as follows : Place a clinical thermometer and the oik' to be tested 
in water at 100'^' ; stir gently, adding hot water slowly at the same 
time, and observe the respective* readings. If the incubator thermo- 
meter reads, say, a degree lower or higher than the clinical, it must 
be worked a degree higher or low^ir accordingly. 

BROODY HENS. 

Especially when the heavier breeds art* kept, it will pay to visit 
the houses nighth' and remove to tht* broody-coop any birds found 
on the nests. If a bird is removed from tht* nest on its first desire to 
sit it will usually lose this desire in two or three days, and will resume 
laying in a minimum of time . but if left on the nest for days it may 
be weeks before a normal egg-laying condition is regained. A broody- 
coop should be made in thret* compartments, one section btung allowed 
for each day’s broodies. Make the bottom of narrow battens fixed, 
say, 2 in. apart, and raise the coop on legs about 8 in from the 
ground ; also, unless placed under cover, make it watertight. 

The coop should be so arranged that the birds can secure their food 
and water placed outside. A common but mistaken practice* is to 
starve the brood}’ hen. If egg-production is to be n'sumed in the 
shortest time possible, ample food, including meat, should be provided 
Cruel methods are sometimes r(*sorted to in trying to stop hens from 
brooding, .such as shutting them undt*r a box for days without food 
and drink, or by holding their heads under water till they are almost 
drowned. Obviou.sly, people who resort to such practices have* not 
the love they should have for their fowls, and would lx bcttt‘r 
employed at some other business than poultry-keeping. 

ALLECxED INFERTILE E('x(iS. 

Many poultry-keepers, particularly those who are working an in- 
cubator for the first time, fail to realize* that eggs purchased for 
hatching purposes and which go rotten during the incubation process must 
have been fertilized, or they would not have gone bad. If an egg is 
unfertilized it will remain perfectly clear throughout the whole hatching- 
period. This is because there is no germ from which life can start. 
In despatching sittings of eggs the best a breeder can do is to send 
out only those which he has every reason to believe are fertile. Com- 
plaints relative to eggs failing to hatch are sometimes justified, but 
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in many cases the blame is placed on the wrong shoulders. Very often 
the person who makes the charge is more to blame for the failure than 
anybody else, through improper management of the incubator or the 
sitting hen, as the case may be. Again, eggs may be fertile but 
through rough handling in transit their hatching-qualities may be 
spoilt. Such eggs will often germinate, but will fail to live during the 
incubation period. They will certainly go rotten, as the process of 
the germ starting to germinate creates a gas which brings this con- 
dition about. 

Even on the best-managed plants a proportion of infertile eggs 
may sometimes be sent out ; but usually, and rightly so, if these are 
returned to a breeder he will gladly replace them. He cannot, however, 
be expected to replace alleged infertile eggs which prove, as a result 
of his own examination, to be actually fertilized. A case in point came 
under my notice the other day where a line of eggs which failed to 
hatch in an incubator was returned to a breeder and alleged to be 
infertile. On examination the greater part of the line was found to 
contain fully developed chicks, thus indicating that the failure was 
due to improper management of the incubator. 

Where purchased eggs fail to hatch, much misunderstanding and 
annoyance would be avoided if trouble were taken to test them before 
being returned to a breeder, for the purpose of ascertaining whether 
or not they had been fertilized. Naturally, any breeder will resent 
being blamed for sending out infertile eggs which contain chicks in 
an advanced stage of incubation. 

— F. C. Brown, Chief Poultry Instructor, Wellins'ton, 


THE APIARY. 

ARTIFICIAL INCREASE. 

Ariificial increase may be accomplished in several ways, but perhaps 
the most satisfactory is by means of nuclei and division. A nucleus 
is best formed of two frames of emerging brood and young bees, one 
frame of honey, and one containing pollen. This must be completed 
by a virgin queen or a ripe cell. The nuclei may be utilized throughout 
the season for the mating of queens for renewal, and at the end of the 
summer — if two or more are united, or if each one is reinforced by the 
addition of bees and brood from strong colonies — they may be wintered 
in safety and will form good stocks for the next season. No surplus 
can be expected from them the year of their installation. 

In dividing it is best to wait till the colony is preparing to swarm 
Sind ripe queen -cells appear in the hive. The hive can then simply 
be split in two by putting half the bees and brood on another stand, 
taking care to leave queen-cells in each division, and for preference 
putting as much emerging brood in the half which is to be placed in a 
new position. This latter precaution is necessary in order to make 
up the wastage from the field-bees that will return to the old stand. 
Each hive can then be completed by filling the vacancies by drawn-out 
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combs. The queen-cells in the queenless half will be nursed by the 
young bees, while those in the half containing the queen will be torn 
down by the bees when they find the hive depleted. If the apiarist 
wants to be quite sure of this being done he may search for the queen 
and remove her while the division is being made, afterwards putting 
her in the hive on the new stand. The division method is advocated 
on account of its simplicity and the fact that there is no necessity for 
finding the queen before the operation. It is a most effectual pre- 
ventive of swarming, and saves a great deal of trouble where increase 
is desired. 


SUPEKING. 

In most districts November is early enough for the employment 
of supers, though much depends on weather conditions. If the weather 
is warm, the hives full of bees, and nectar coming in freely, the supers 
may now be added at any time. However, it is of no use discouraging 
the bees by giving additional space before the weather is warm enough 
to justify it. If increase is required it is as well to confine the bees 
to one story till the hive is overflowing with bees. This is almost 
certain to produce a desire to swarm, and the hive can either be allowed 
to swarm naturally or be divided artificially. When the first super is 
put on it is best, if possible, to fill it entirely or partially with drawn- 
out combs. If only foundation is available, one or two comb.s — not 
containing brood- may be removed from the bottom story to the top, 
and sheets of foundation put in their place. On no account disturb 
the brood until settled weather eventuates. If foundation is used in 
the super, queen-excluders should not be used, as the bees will rarely 
travel through the excluders to work the foundation, and will usually 
swarm. Do not bring excluders into use until the bees are quite 
accustomed to working in the supers. 


CARE OF BEE-VARD. 

Before the supers are put on it is advisable to see that the hives 
are raised well above the ground, so as to provide ventilation under- 
neath and also to prevent the hives becoming a shelter for insects. The 
bottom-boards .should be* raised at least the height of a brick from the 
ground, and they may even be a little higher, though in the latter case 
the alighting-board should be long and sloping to enable the heavy- 
laden workers to reach the hive ea.sily if, as so often happens, they miss 
the entrance when descending at the end of their homeward flight. 
All gra.ss and weeds should be cleared away from the hives, particularly 
at the entrances. To save the continual labour of this operation during 
the spring and .summer it is a good plan to skim the ^^^eeds from the 
ground and to spread agricultural salt in the proportion of about 61 b. 
per hive to prevent their reappearance for the .sea.son. Although this 
is only a temporary remedy it .should save mowing the grass for at 
least one season. Whatever the labour, the entrances must be kept 
free ; the bees' lives are all too short and arduous, and the energy 
wasted in forcing their way through the tangle of weeds sometimes 
seen in apiaries must amount to a good deal in the course of 
a season. 

— E. A. Earp, Senior Apiary Instructor, Wellington, 
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HORTICULTURE. 

THE STRAWBERRY CROP AND OTHER SMALL-FRUITS. 

The strawberry crop will be ready for the pickers during the coming 
month, and arrangements for its distribution should be made now. 
This popular fruit requires expert handling to ensure it being delivered 
to the consumer while the berries have all their freshness and aroma. 
To do this the fruit must be gathered in the cool of the day when the 
plants are free of moisture. The stage of ripeness must depend on the 
distance they have to travel, but at the beginning of the season, when 
the weather is cool, they should be riper than later in the season, when 
they will ripen quicker in transit. If the pickers are properly instructed 
and supervised very little rehandling should be necessary. The berries 
should be picked with a short stem and placed in the punnets , the.se 
must be filled, and the top is required to be a fair sample of the fruit 
beneath. This is a legal requirement, and shipments packed in an}^ 
other way are liable to bring trouble on the .seller. Overripe, mis.shapen, 
and undersized berries should be picked and placed in a separate con- 
tainer and sold for culinary purposes. Keep all pumuds and crates 
clean, as this will add V('ry much to the appearance and value of the 
pack. The berries at all times must be ke})t in a shaded cool place ' 
that is free from dust, ('irittj" and rain-splashed berries are of no 
value, so the mulch of straw or ntshes should bc' laid in good time' to 
avoid that danger. 

Culinary gooseberri(\s will also soon be n ady for gathering. They 
should be marketed promptly, before the early stone-fruit commences 
to come on the market Culinar}^ fruit is in short supply at this st'ason, 
and gooseberries are useful in supplying it during this interval. 

Raspberry and loganberry plantings now require light cultivation in 
fine weather to destroy weeds and conserve moistuj'(\ Apply nitro- 
genous fertilizers as necessary to induce satisfactory growth, and 
remove unnecessary .sucker growths in the alleys. 

TOMATOES. 

The outdoor tomato crop will now" be g(‘tting established. Cultiva- 
tion should Ix' shallow, so as to avoid disturbing the roots, as, like most 
fruiting plants, tomatoes do best in a well-compacted soil. Tying and 
suckcring will require prompt attention in order to prevent the plants 
making unnecessary growth and thus delaying the early crop. Keep 
a sharp lookout for any sign of disease, and fill all gaps as soon as they 
occur with specially prepared plants. 

The tomato crop under glass will now commence to ripen, and where 
the subsoil is inclined to be dry a mulch of stable litter should be laid. 
Trim off the leaves that shade the bottom bunch, and feed the plants 
judiciously at short intervals. Keep the plants rather on the warm 
side, as a chill now will cause delayed ripening. Should any sign of 
black-stripe disease appear, the plants should be given a dressing of 
potash fertilizer without delay. 

TOB ACCO-GROWIN G . 

The earlier plantings of tobacco will now be established in the field. 
There should be very few gaps in the rows if the plants were well 
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selected and carefully placed. Any replacements should be made 
promptly with specially selected plants, as otherwise such replacements 
are backward and cause more work than they are worth. Hoeing and 
cultivation may now be done with horse-drawn implements, and, if 
regularly attended to, the plants will benefit, and very little hand 
cultivation and hoeing will be required later when the danger of damag- 
ing the leaf makes cultivation with horses impracticable. The sooner 
planting is completed the better, for reasons previously stated in these 
notes. 

VK(,ETABLES. 

With the completion of the planting ot th(‘ lialf-hard}^ crop.s pre- 
vioasly mentioned, the work now chiefly consists in thinning, hoeing, 
and feeding the growing crops. Where seeds of known germination 
have been sown thinly, the- tiresome task of thinning will take little 
time ; but whatever work of this kind is required it should be* done 
early, or growth is delayed and the plants suffer seriously. If fin(' bright 
weather is chosen for hoeing and cultivation, the best and quickest 
results are obtained Judicious feeding with fertilizers from time to 
time requires experience and close attention, but much can be accom- 
plished by such means. 

Where winter crops are to follow the early the lattcT should be lifted 
promptly, so that the heavy dn^ssings of maniin' the winter crops require 
may bt‘ given and the land allowed! to .settle into a firm Ix'd ready for 
planting about the end of the year. The.se winter crops — now in the 
seed-beds —are very subject to insect enemies, but the ap])lication of a 
spray compound of arsimate of lead and tobacco concentrate adminis- 
tered at intervals of a fortnight, when n(‘C(‘ssary, is the most (‘ffectiv(* 
remedy we have. 

XATIVK TKKES AND SHKl’BS. 

The art of ('tt(‘ctive planting of trees and shrubs is ac(juired only 
by observation at all seasons of the year. From notes thus made the 
planter is prepared in the autumn to make out a satisfactory order 
for his requirements of trees and .shrubs The* brilliant display’ this 
.spring of both yellow and red kowhai, tht* shining mantles of clematis 
hanging in the higher trees, and plumes of well-grown rangiora, when 
seen together quite refute the charge of the dullness of our native* 
groves one so often hears. The red kowdiai (kowhai-ngutu-kaka of the* 
Maori) is rare in the* bush, and is found in very few places outside some 
of the islands of the Auckland District It is known botanically as 
Clianthus punicens, and amemg the many seedlings grown there are a 
few with blossoms of very large* size and rare shades of colour These 
plants — and most others- -are most effective when planted in rather 
large groups in a .suitable environment. They .should certainly receive 
more attention from those who make a feature of native* plants in th(*ir 

gardens. C. Hyde, HorticulUmsi, Wellington. 


Exportation of Stud Stock . — During the official year igib-zy the stud stock 
exported from New Zealand consisted of 3,327 sheep, 37 cattle, t 6 horses, and 
5 pigs. 


SO— Ag. JoiUDgl. 
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ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

SCABS ON rows' TEATS. 

'‘Dairyman,” Kiwitahi Railway - 

1 should be much obliged if you could advise me how to treat and cure 
“ black-scab " (as wc call it) on cows' teats. Also, is it contagious ? I have 
seen it on cows once or twice in previous seasons, but was unable to cure it, 
though trying all kinds of ointments and disinfectants. This year I have two 
cows affected. The trouble begins with just a small round scab on the teat, which 
rapidly gets larger, and the whole teat becomes hard and inflamed, making it almost 
impossible to get the milk from the quarters. In one case the inflammation has 
gone down but the scab is obstinate. 

The Live-.stock Division : -- 

The probable commencement of these scabs on cows' teats is the ordinary 
cow-pox lesion, which, owing to the friction inevitable during the milking process, 
has burst and become infected with other germs, thus making a sore which is very 
obstinate to heal The teats should be washed in warm soda water to soften the 
scabs, and then the sores should be regularly dressed with a preparation made by 
mixing equal parts of zinc ointment and boracic ointment. When milking affected 
teats this ointment should be freely used in order to keep the part soft, the milk 
being given to calves or pigs This disease may be earned from cow to cow by 
milkers’ hands or by teat -cups Therefore affected cows should be milked last, and 
all possible sources of infection eliminated by washing the hands or by dipping 
the cups m boiling water after milking each affected cow 


WHITEWASHES FOR MILKING-SHKD. 

“ SuBscKiHEK,” Nireaha:--- 

I should be obliged if you would give me a recipe for making a whitewasJi 
suitable for milking-sheds. 

The Dairy Division : — 

Three recipes are appended. No i is an outdoor whitewash, and if well 
made will withstand ram for years No. 3 is the best lor woodwork. 

(1) One sack of rock lime, 8 1 b mutton-fat, 10 gallons butcher’s brine. 
In watertight tub put the lime and fat m alternate layers, add hot water to 
cover this, and let stand twenty-four hours with sack over tub. Add 10 gallons 
of butcher’s brine, and stir Put through a fine sieve, and add water if too 
thick for use It cream colour is required, add to the mixture 5 lb. green copperas 
dissolved in hot water. 

(2) In a tub put 2 gallons of pulverized unslaked lime and plenty of water 
to slake it. Stir in about ] lb. of tallow or other grease, and mix well. Then 
add hot water enough for use. 

(3) In a tub put 45 lb. pulverized unslaked lime, and slake by pouring over 
it boiling water sufficient to cover 4 m. or 5 in. deep, stirring until quite slaked. 
Dissolve in water, and add 2 lb. sulphate of zinc and i lb. common salt, which 
will cause the wash to harden on woodwork. Add sufficient water to make 
workable. To make cream colour, add 3 lb. yellow ochre ; fawn colour, 4 lb. 
umber, i lb. Indian red, and i lb. lampblack ; grey or stone colour, 4 lb. umber, 
2 lb lampblack 


FEEDING-VALUE OF THRESHED CRESTED-DOGSTAIL HAY. 

O. W. Green, South Makirikiri : — 

Kindly inform me as to the feeding-value, as feed for milking-cows, of 
crested-dogstail hay having been through the threshing- mill. 
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The Fields Division : — 

The feeding-value will greatly depend on the condition of the crested-dogstail 
straw. If it was saved in good order and is still bright it should be a very useful 
fodder to feed in conjunction with roots or other green material, and for this 
purpose should be worth about half as much as good meadow hay. If, on the 
other hand, no roots or green material are available it would not be so valuable 
The grass would naturally be dry for threshing, and this would prevent the cows 
digesting large quantities ; and if they were overfed on it they could not be 
expected to milk well. 


SORGHUM AND COWS. 

Inquirer,” Leigh : — 

Please inform me whether sorghum at any stage of its growth will cause 
abortion in cows when eaten. 


Tht‘ Live-^tock Division : — 

It may be taken that abortion among cows is almost always caused by the 
specific organism or bacillus, and that, broadly speaking, feed has little to do 
with the slipping of calves While this fact is recognized, cows may abort owing 
to a severe general disturbance of the system such as obtains m some acute 
infectious diseases, or perhaps in acute indigestion accompanied by excessive 
tympany or bloat. Sorghum belongs to the cyanogenetic group of plants, and 
there is some danger that the immature material or second growth after cutting 
may cause prussic-acid poisoning If a cow became poisoned by feeding on 
immature sorghum, it is possible that her system might be so upset that the calf 
would be expelled prematurely ; but as long as she remained apparently normal 
she would not abort as a direct result of eating sorghum Sorghum should be 
allowed to ripen, or cut and allowed to wither, before being fed to cows. 


FEEDING OF C.ALVES AND PIGS. 

' Inquirer,” Whakaangiangi — 

Should oats be used crushed or whole for calves, and how much should a calf 
receive ? Should barley be soaked in hot water before giving to pigs, and how 
much should a weaner receive ? Will maize do for young pigs instead of barley ^ 
I can buy it for 6s or 7s, a sack in the cob, which is equal to about lOs. or i8s. 
a sack shelled, and barley costs abou^ 6s a sack in freight, be‘^ide.s the first cost 
of the grain 

The Live-.stock Div ision • 

It is advisable to feed calves on crushed oats rather than whole oats Start 
with a handful, increasing up to J lb daily when five months old As regards 
the question of feeding .soaked barley to pigs, it would depend largely on the 
number of pigs being fed and the facilities for procuring the hot water. Experi- 
ment does not show any increased benefit from soaking or boiling barley before 
feeding. The greatest benefit is derived from barley when fed as meal. As to 
the quantity to feed, a weaner can with safety consume up to i lb. per day for 
each month of age. The quantity will depend on what other food is being used. 
If this is separated milk, allow, .say, 7 lb milk to represent 1 lb, barley. That 
means that an eight-weeks weaner will receive 7 lb. separated milk and i lb. 
barley, or i gallon milk and J lb. barley, if intended for pork. If for bacon, feed 
at the rate of t lb. of grain or substitute for every month of age. less one month 
after the fourth month. In other words, a five-months pig will receive 4 lb. of grain 
or substitute per day. For young pigs maize may be substituted for barley, 
but is not so good. In your case, however, cost appears to justify its use. Maize 
does not give as fine a finished product in quality and colour as barley. 


Noxious-weed Order . — The Masterton County Council hai» declared hemlock 
(Conium maculatum) to be a noxious weed within that county. 
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WEATHER RECORDS: SEPTEMBER, 1927. 


The Director of the Dominion Meteorological Office (Dr. E. Kidson) reports as 
follows : — 

The total rainfall of the month was above normal over the North Island, 
except at places in the central region and between Wanganui and Wellington 
In the South Island, Otago had more than the average, and Blenheim also reported 
an excess, but elsewhere there was a deficiency. The greatest differences from the 
mean are shown on the eastern coasts, Gisborne having 76 per cent, above and 
Christchurch 73 per cent, below. 

There were no general heavy rains dimng the month, but several occasions 
on which heavy local falls occurred. For instance, on the 5th and Oth very heavy 
rain was experienced in Otago, the effect of a low centre passing in that region^ 
Floods resulted in some of the rivers, and much of the low-lying country was under 
water at this time. On the 27th and 28th a cyclone centred ofi East Cape brought 
heavy rain to the Gisborne and Hawke's Bay districts. The most generally un- 
settled period was between the 17th and 27th. Dull, misty, and showery conditions 
prevailed, and on the 25th some snow fell in the South Island in the rear of an 
intense Antarctic disturbance. Anticyclonic conditions with fair weather ruled 
in the beginning, from the 13th to the 17th, and at the close of the month. 

Although dull weather was frequent there were no severe cold periods, and, 
from observers’ remarks, conditions appear to have been favourable lor lambing, 
and the month generally was a good growing one 


RAINFALL FOR SEPTEMBER, I927, AT REPRB:sENTATIVE STATIONS. 


Station. 


Total Fall. 

Number of 
Wet Days. 

Maximum 

Fall. 

Average 

September 

I kainfall. 

Kaitaia 

North Island 

1 Inches. 

• • 1 5-72 

17 

Inches. 

I *06 

1 Inches. 
475 

Russell 

. , 

4*47 

13 

I’TI 

4’66 

Whangarei 


5-97 

18 

1*62 

5 03 

Auckland 


4-31 

21 

1*04 

365 

Hamilton 


3-83 

17 

0-88 

4-40 

Kawhia 


6-68 

23 

I’l6 

4*3^ 

New Plymouth 


5*43 

1.5 

I’2f) 

527 

Riversdale, Inglewood . . 


8-76 

15 

2-25 

9-48 

Eltham 


405 

15 

0-72 

3-91 

Whangamomona 


4’63 

II 

0-96 

7*57 

Tairua 


5-28 

15 

2-28 

4-64 

Tauranga 

• • 

4-80 

1.5 

I’OO 

4-41 

Maraehako Station, Opotiki 

. . 

4 *80 

14 

1*38 

4’i8 

Gisborne 


5*31 

12 

2*26 

3*01 

Taupo 


3*05 

! 9 

083 

37J[ 

Napier 


346 

13 

I *80 

i 2’iq 

Maraekakaho Station, Hastings 


2*96 

18 

1-37 

2-58 

Taihape 


1-45 

! 17 

0*26 

3*44 

Masterton 


I *06 

11 

0-22 

3-13 

Patea . . 


2*69 

13 

0’60 

3-63 

Wanganui 


1-37 ; 

8 

0-39 

i 2-96 

Foxton 


2 ’20 

10 

0-50 

! 2*43 

Wellington 


3*07 

i() 

1*23 

3*99 

Westport 

5 

outh Island, 
6*50 

17 

1-58 1 

6-82 

Gre)anouth 

. . 1 

5-25 

17 

1-54 1 

7.96 

Hokitika 


7*54 

16 

1-59 ! 

9-33 

Ross . . 

. . • 

8*91 

12 

i’7i ! 

13*06 

Arthur’s Pass . . 

. . ' 

7*35 

IT 

1-56 1 

15*50 

Collingwood 

1 

• • 1 

8-54 

12 

I-.5I 1 

10*13 
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RAINFALL FOR SEPTEMBER, 1927 — Continued. 


Station . 

1 1 

; Total Fall. 1 

1 

Number of > 
Wet Days. ' 

Maximum 

FaU. 

Average 

Septeinbei 

Rainfall. 

South 

Island— continued. 




Inches. 


Inches. 

Inches 

Nelson 

3*75 

9 

1-10 

375 

Spring Creek, Blenheim 

3-3T 

1 1 

0-88 

2*69 

Tophouse 

5*33 

12 

1*20 

5*47 

Hanmer Springs 

1*50 

1 1 

o-b’ 

4*20 

Highfield, Waiau 

1-42 

7 

0-58 

3-J2 

Gore Bay 

127 

Q 

‘’•34 

3-31 

Christchurch . . 

0-48 

8 

0*20 

179 

Timaru 

1-56 

10 

0*50 

2*07 

Lambrook Station, Fairlie 

1-70 

6 

o-8<> 

2-21 

Benmore Station, Clearburn 

I -60 

8 

0-68 

2-14 

Oamaru 

T93 

8 

0-78 

1*69 

Queenstown 

158 

8 

07.5 : 

2*47 

Clyde 

1-73 

6 

0-40 , 

1 i-oO 

Dunedin 

490 

11 

^ 25 

2*74 

Wendon 

5*54 

8 

2 35 

2-12 

Ctore . . 

442 

13 

* *33 

2-52 

Invercargill 

; 389 

20 

1-^8 

3*11 

Puysegur Point 

8-39 

19 

2*34 

5*33 


MAMMITIS IN DAIRY HERDS. 

Ihis subject is dealt with by the Director-General of Agriculture in his annual 
report for 1926-27, as follows — 

Mammitis is reported as having been le.ss prevalent during the year, but 
plenty of cases still occur and much loss is caused. In order to combat mammitis 
there is no doubt that careful management of the herd and constant care in 
watching for and detecting cases in their early stage are necessary The udder 
of the cow is a most delicately constructed organ, highly susceptible to any in- 
fluences which will cause irritation or disturbance of its normal functions, and 
this is especially the case when the animal is in lull milk The very general use 
of milking-machines accentuates the necessity for the exercise of the greatest 
care. Owing to the conditions existing here milking-machines have become a 
practical necessity, and they are undoubtedly a valuable adjunct to the dairy 
farm, but if carelessly handled, or if kept in an uncleanly condition, they may 
do much harm, and the necessity for the exercise of every care m regard to them 
cannot be too strongly emphasized. With hand milking the presence of any 
inflammatory condition of the udder can be quickly noted while the trouble is 
in Its early stages, but with the machine it may easily be overlooked until it has 
become severe, by which time contagion, if it be present, may have spread to 
other cows in the herd. Again, driving a machine at too high pressure is calculated 
to produce udder trouble, as also is omission to remove the machine-cups im- 
mediately the udder has been milked out. Dirt is also bad, whether in the 
machine parts or in the shed or its immediate surroundings. Apart Irom trouble 
arising from this cause, however, contagious mammitis not infrequently occurs 
among hand-milked cows, and it needs to be consistently guarded against. The 
departmental field officers are always willing to advise dairv -farmers both as to 
preventive and remedial treatment, and their services are largely called upon 

At the Wallaceville Laboratory steady research work is going on, and seme 
interesting experiments have been carried out. these including the use in herds 
of a vaccine (known as an autogenous vaccine) prepared from the milk of a cow 
in the herd suffering from contagious mammitis A range ol results sufficiently 
wide to enable any reasonably definite conclusion to be arrived at has not yet 
been reached, but the work is going on, and it may open up a line of effort towards 
a method involving less time and trouble in application. 
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Reports have been received from Stock Inspectors throughout the Dominion 
regarding the results of the use of proprietary preventive vaccines for mammitis. 
These embody varying opinions from farmers on whose herds the vaccines have 
been tried , but the balance of opinion is against their efficacy. 


AGRICULTURAL SHOWS, SEASON 1927-28. 


Thl following show^dates have been notified by agricultural and pastoral associa- 
tions 

Hawke's Bay A and P. Society * Tomoana, 19th and 20th October. 1927. 

Poverty Bay A., and P Association . Gisborne, 25th and 26th October 
Wairarapa A and P Society : Carterton, 26th and 27th October 
Marlborough A. and P. Association : Blenheim, 26th and 27th October. 

Timaru A. and P. Association • Timaru, 26th and 27th October. 

Manawatu A and P Association . Palmerston North, ist, 2nd, and ^rd November. 
Kelso A and P Association ; Kelso, 2nd November. 

Northern A and P Association Rangiora, 4th November. 

Wanganui A. and P. A.ssociatioii Wanganui, 9th and loth November. 

Canterbury A and P Association Royal Show, Christchurch gth, loth, and 
iTth November 

Waimate A and P. Association : Waimate, 15th November 
Egmont A. and P Association . Hawera, lOth and 17th November. 

North Otago A. and P Association Oamaru, 17th and i8th November 
Otago A. and P Society ’ Dunedin, 23rd and 24th November 
Stratford A and P Association. Stratford, 23rd and 24th November 
Tokomairiro Farmers’ Club : Milton, 28th November 
Clutha and Matau A and P Society : Balclutha, ist and 2nd December. 

Auckland Metropolitan A and P Association * Auckland, 2nd and ird De( ember. 

Wyndham A and P. Association ■ Wyndham, 9th December 

Otago Peninsula A and P Society : loth December 

Nuhaka A and P. Association : Nuhaka, ist January, 1928 

Marton District A and P. Association: Marton, i8th January 

Waipukurau A and P Association . Waipukurau, 20th Januaiy 

Horowhenua A. and P Association : Levm, 24th and 25th Janr.ary 

Tapanui Farmers' Club , Tapanui, 25th January 

Rangitikei A. and P. Association Taihape, 25th and 26th January 

Helensville A. and P. Association : Helensville, 30th January. 

Golden Bay A and P Association . Motupipi, ist February. 

Woodville A. and P Association ; Woodville, 3rd and 4th Februar\' 

Omaha and Pakiri A. and H. Association : Leigh, 4th February. 

Clevedon A. and P. Association : Clevedon, 4th February 
Feilding A. and P. Association : Feilding, 7th and 8th February. 

Dannevirke A. and P. Association . Dannevirke, 8th, 9th, and loth February. 
Hikurangi-Otonga A. and P. Association : Hikurangi, 9th February. 

Masterton A. and P. Association : Solway, 14th and 15th February. 

Te Awamiitu A. and P Association : Te Aivamutu, 15th February. 

Taumarunui A. and P. Association : Taumarunui, 15th February. 

Ohura A. and P. Association : Matiere, 22nd and 23rd February. 

Franklin A. and P. Association : Pukekohe, 24th and 25th February. 

Tauranga A. and P. Association ; Tauranga, 29th February 
Hukerenui Agricultural Association : Hukerenui, 1st March. 

Mongonui County A. and P. Association . Kaitaia, 3rd March. 

Opotiki A. and P Association : Opotiki, 6th March. 

Taranaki Agricultural Society : New Plymouth, 7th and 8th March. 

Matamata A. and P. Association : Matamata, 13th March. 

Kaikoura A. and P. Association : Kaikoura, i6th March. 

Mayfield A. and P. .\s.sociation : Mayfield, 17th March. 

Hawarden A. and P. Association : Hawarden, 23rd March. 

Methven A. and P. Association : Methven, 29th March. 

Oxford A. and P. Association : Oxford, 5th April. 
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THE GUM-TREE WEEVIL AND ITS PARASITES. 

PRELIMINARY CONTROL WORK IN NEW ZEALAND. 

David Miller, Entomologist, Biological Laboratory, Wellington. 

Of recent years the Australian gum-tree weevil {Gompterufi scHtellatiia) 
ha.s IxTomc of major importance as a pest of Eucalyptus in many parts 
of New Zealand and South Africa. The position IxTame so acute* 
that some time ago the writer and Mr. ('. P. Lounsbury, then Chief of 
Dit'ision of Entomology, Pretoria, entered into co-operation with a vic'W 
to securing for shipment to Africa and New Zealand parasites of the* 
we(^\il from Australia. As nothing was then known of the weevil 
and its parasite's in Australia, an attempt was first made to secun* the* 
s(n*vices of a Commonwealth entomologist to undertake' the search 
ior the require*d para.sites. However, no one being availabK* in 
Australia, Mr. Lounsbury decided to take u]> the work, and Mr. h'. C. 
Tooke, of his JJivision, has beem stationed in South .Australia tor seinie 
time past. 

Mr. Tooke s mis.sion has proved remarkably succcsslul in that he 
not only located parasites of the pest but also successfully made 
shipments to South Africa. Through the kindness of Mr. l.ounsbury 
he also sent a consignment of parasites to the writer for establishmi'iit 
in New Zeahmd. It is understood that a full account of the work in 
Australia and South Africa, and also of the para.sites, will be j)iib]i.shi'd 
by the Union entomologists ; the present article is merely a record of 
th(‘ position as regards New Zealand. 

LIFE-HISTOKV OF THE WEEVIL. 

During winter the adult Ix'cth's (Fig. i) collect in largt' number^ 
under the loo.se bark on the bole of cucalypts, especially tho.se of 
blue-gums {E. <^lohiilus), where the be,st shelter is to bt' found. The 
hibernating period of the beetle is from May to August (inclusive), 
and in some localities is prolonged into Si^ptemlx^r. Aft('r hibernation 
the beetles migrate to the young foliage and there Uy their eggs. It 
is especially noticeable that these spring eggs are most abundant on 
blue-gum, due no doubt to the fact that this species, by afff)rdieg the 
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best winter quarters, is most heavily populated by the weevils in 
spring. Later the beetles migrate to other species of eucalypts, where 
the eggs of the second generation abound, being especially abundant 
on E, viminalis. 

♦ Egg-laying continues for several weeks in the spring, and does not 
cease until November. The eggs are laid in small blackish cases 



FIG. 2. 


EGG-CASE OF WEEVIL ON LEAF. X 5. 
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(Fig. 2), each of which contains a varying number (as many as a 
dozen) and is attached to the young leaves. The newly hatched 
larvie emerge from the egg-cases by eating their way through the leaf, 
so that the cases appear intact even after all the larvae have left them. 

The legless larvae, which attack the surface of the foliage, eating 
narrow slits therefrom (Fig. 3), are at first yellowish, darkly striped 
along the sides, and studded with small black dots (Fig. 4) : the 
mature larvae become yellowish - green, and slug - like in general 
appearance (Fig. 5). The larval period on an average extends over 
four or five weeks, when the larva* leave the trees, enter the ground, 
and pupate. The duration of the pupal jx*riod is three or four weeks, 





riG 3 . LEAVKS DAMAGED HY WEEVIL AND ITS 1 ARVa 


and tlie complete cycle, from the laying of the t'ggs to emergence oi the 
weevils, extends from eight to twelve weeks. 

In December and January the second or summer brood of weevils 
is in abundance, and the insects are then found on most species ol 
Eucalyptus, but more specially on globulus and vimmahs. Egg-lajdng 
again takes place, and by March and April the larva (second or sumrner 
generation) have again left the trees to pupate in the ground. During 
tliis period, also, the hibernating weevils commence to Ix^come abundant 
and migrate to their winter quarters on the blue-gum. 

In the main there are two generations each year, the autumn 
(hibernating) and the summer generations. 
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NATURE OF DAMAGE BY WEEVIL. 

The gum-tree weevil causes damage to eucalypts both as larva 
» and adult, the former eating from the surface of the foliage, and the 
latter not only devouring the margin of foliage but also eating down 



FIG 4 YGI NG WEEVII- T.AR\ A ON LEAF. ' 5 



FIG, 5. ADULT WEEVn LARVA. > 6. 


tender shoots and epidermis from older ones. The infestation is 
frequently so severe that the trees become stunted. E. ghbultts and 
E, viminalis are the most severely attacked species. The autumn 
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brood of weevils also does some damage to growing apples, princii)ally 
attacking the stalk, but often the epidermis. 

THE PARASITES. 

Among the parasites discovered in Australia by Mr. Tooke is a 
species of mymarid (Fig. 6) that parasitizes the eggs of the weevil. 
On 20th October (last month) a consignment of parasitized weevil- 
eggs sent by Mr. Tooke was receiv^ed by the writer. These eggs were 
shipped in glass tubes, the leaf to which each egg-case was attached 
having been trimmed down and a pin driven through it ; a numbt*r 
of egg-cases were thus pinned on a slip of cardboard in each tube. 
A total of 220 egg-capsules was in this consignment. 

On arrival a considerable number (approximately 200) of mj^marids 
had emerged and were dead, but numbers were still emerging. The 
latter were removed and placed in smaller tubes containing local eggs, 
three parasites on an average being enclosed with from twelve to 
eighteen egg-cases. Though on examination all these parasites seemed 
to be the one species, it was considered advisable to ascertain this 
di^finitely. In a number of tubes, each containing six egg-cases, a single 
parasite was placed, and if it is found that the mymarid emerges from 
these, that material will bc^ us(*d in the first field lilx^rations. 

In almost all cases, as soon as placed with the local egg-capsules, 
the parasites commenced to oviposit in the weevil-eggs (Fig. 7), and 
there is every prospect of the successful establishment of this parasite. 
Though no hyperparasites have been noted in Australia, or from the 
material sent to Africa, a chalcid had developed from the material sent 
to New Zealand, and this insect has been segregated in order to 
ascertain its relationship, if any, with the mymarid. 

The following is the record of parasite emergences from the 
Australian consignment up to date of writing (2nd NovembcT) - 


Lmergenct' Date. 

Parasite, 

Alvinand. Chakid. 

Emorgejice Date 

P.ir.isitc 

M\maricl. > Chalcid. 

Oct. 20 

22 

Oct. 28 

23 

1 

21 

51 

„ 2 c^ .. 1 

8 

3 

,,22 

41 

30 •• 1 


2 

M 23 

5 • • 


4 

3 

..24 

4 ; 

Xov. I 


3 

25 

,.27 

1 

0 , 

24 

> 

ft • k 

Totals 

UJO 

() 

iS 


As far as the observations have gone the percentage of mymarid 
parasitism in the Australian material is not very high, considering 
that a total of 390 mymarids (including the 200 found dead on arrival) 
has emerged from 220 egg-cases, each of which contains several eggs. 
Under New Zealand conditions, however, and free of natural con- 
trolling influences there is every possibility of this mymarid successfully 
controlling the weevil in the Dominion. A featun^ in the foregoing 
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FIG. () MYMARID PARASITIC ON EGGS OF WEEVIL 

Natural size shown by the small line on rif?ht below' wings 




(b) 

FIG 7. MYMARID OVIPOSITING IN WEEVIL EGG-CASE. 

(3) Placing ovipositor in position ; ( 6 ) ovipositor driven home. Natural size 
shown by small facsimile on right of each drawing. 
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table, showing a possible relationship between mymarid and chalcid, 
is that as the former decreases the latter increases. 


We are greatly indebted to Mr. C. P. Lounsbury and Mr. F. C. 
Tooke for their generous aid towards the parasitic control of the gum- 
tree weevil in New Zealand. The accompanying drawings of the 
mymarid parasite (Figs. 6 and 7) are the work of Miss S. Hudson, 
of the Biological Laboratory staff. 


TESTING OF NEW-ZEALAND-GROWN WHEATS. 

RESULTS FOR YEARS 1926 AND 1927. 

F. J. A. BkOtrAX, IM.Sc., Analyst, Chemistry Section, Wellington. 

IL— QUALITY OF FLOURS. 

The milling-qualities of a number of wheats from the 192() and 1927 
har\'ests were summarized in the Journal for September last. Tlu' 
quality of the flours obtained, as indicated b^^ chemical analysis, is 
discussed in the present article. 

It should be borne in mind that no system of chemical analysis yet 
devised can give conclusive evidence as to the behaviour of a flour on 
being made into bread ; but, apart from this consideration, the informa- 
tion obtained is of a.ssistancc to the baker in indicating the best method 
of handling the flour in the bakery. The various chemical tests usually 
j^erformed, and their relative significance, have been described in previous 
Journal articles, but for th(’ convenience of the reader a brief resume 
is here given, 

PROIKIN. 

(Jpinion is divided on the question of which chemical constituent of 
flour is most closely connected with strength. The crude protein 
content is perhaps most in favour, followed by the quantity and quality 
of the gluten. As the greater part of the protein substance of wheat 
is contained in the gluten, the quantity of gluten in a flour must 
be a guide to its strength or power to produce a loaf of good volume 
and texture. If a flour containing a good amount of gluten fails to 
make a good loaf the physical structure or quality of the gluteji must 
be at fault. The method of arriving at an estimate of the quality c)f 
gluttm is given below\ 


GLUTEN. 

The method of estimating gluten consists in making the flour into a 
dough, and then washing away the starch and soluble matter under a 
stream of water. The temperature and rate of flow of the water and 
length of washing must be carefully controlled if concordant results 
are to be obtained. The personal factor leads to discrepancies in the 
results from different operators, but each operator gets essentially 
consistent results. The ratio of wet to dry gluten gives an indication 
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of the probable behaviour of the dough. A ratio of from 3*0 to 1 to 
3* I to I indicates a flour of good strength as a rule. If the ratio is 
much above this the dough will not stand up well on fermentation ; 
and if much below 2-9 to i the gluten becomes tough and requires strong 
fermentation to give good results. The quality of the gluten is 
determined by an inspection of its elasticity, colour, and cohesion. 
Gluten of low quality is greyish in colour, sticky, and of poor elasticity. 

MOISTURE AND ASI!. 

The moisture content of New Zealand flours varies within narrow 
limits, and calls for no special comment. The amount of water 
absorbed by a given weight of flour in order to produce a dough of good 
consistency is, of course, influenced by the moisture content. The 
percentage of ash is a guide to the grade of the flour, and thus to the 
completeness of the milling operations, but due consideration must be 
given to the variety of wheat from which it is obtained. Durum or 
macaroni wheats have a very high ash content, yet the flour is of good 
strength, and with proper treatment is capable of producing bread of 
good quality. The ash of a straight grade flour usually varies from 
0‘54 to o«6t per cent. A glance at the accompanying tables will show 
that the average figure for the flours examined is rather higher than this. 

COLOUR OF FLOUR. 

The colour of flour depends chiefly on two factors. There is, first, 
the effect due to carotin, the natural yellow pigment of flour, and, 
second, the effect due to minute particles of bran, which contain a 
reddish-brown pigment. The yellow pigment is removed by bleaching, 
while the other is not. The Pekar test, which is usually employed by 
millers, was used in the work here recorded. It consists in wetting 
compressed wedges of the flour to be compared, placed side by side, 
and drying in the steam-oven. The colour of the flour becomes darker 
owing to oxidation, and comparison is more readfly effected. A liglit- 
cream colour is con.sidered most satisfactory. Dead white indicates 
excess of starch and gluten of poor quality, while the appearance of a 
brown tint reveals the presence of bran particles. Kent Jones (2) 
has recently devised a method of obtaining a numerical expression for 
the colour of flour. The yellow and reddish-brown pigments are 
separately extracted by different solvents, and the colours compared 
with solutions of standard tints. The grade of the flour maj^ be 
judged by the amount of reddish-brown pigment present, which 
presumably comes from the finely-powdered offal. No correlation 
was observed by the present writer between the colour of the flour 
and that of the gluten. 

Notes on the Tabulated Results. 

xg26 Series {Table j), 

A sample of College Hunter's wheat (W 257) contained the highest 
amount of protein in this series, comparing favourably with previously 
recorded figures ; the gluten, present in good quantity, was also of 
good quality ; the ash content was somewhat high, and the colour of 
the flour rather poor. Another sample 152), from Ashburton, 
contained much less protein, but the quality of the gluten appeared 
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to be good. Two samples of Jumbuck (W 168 and W 154) contained 
good amounts of protein ; the gluten, although present in good 
quantity, appeared to be of rather poor quality ; the water-absorption 
figures for the two samples were the highest recorded for either series. 
A sample of this variety tested in 1925 had an excellent capacity for 
water. White-straw Tuscan (W 171) gave a good yield of flour, and 
the protein content was well up to the average for the preceding three 
\^ears ; the gluten ratio was rather high. Of two samples of Red 
Fife, W 169 (Horrelville) contained a greater amount of protein than 
155 (Ashburton), although the quality of the gluten was fairly 
good in both cases. Marquis (W 166) contained a moderate amount 
of protein. This variety, together with Red Fife, has shown to 
better advantage in previous years, when both were classified as good 
strong samples. Quality White (W 259) was the best of the lesser- 
known varieties. Goldberry (W 172) gave a very good yield of flour, 
and contained moderate amounts of protein and gluten of fairly good 
quality. Queen Fair was represented by two samples (W 170 and 
W 160) ; the latter gave the highest yield of flour in this series, but the 
quality was inferior to that of the Horrelville sample. Two samples 
of SoUd-straw Tuscan (W 260 and W 157) contained fair amounts of 
protein of good quality, the Horrelville sample being slightly the 
better. This variety and Dreadnought did not reach the standard of 
previous samples. Yeoman (W^ 156) gave a very good yield of flour, 
but appears to be rather variable in protein content. A sample from 
Lincoln in 1924 contained 7*94 per cent, protein, while in 1925 14*19 
per cent, protein of fair average quality was recorded for an Ashburton 
sample. Major (W 158) also yielded a good amount of flour, but the 
gluten was of rather poor quality. The results for E.ssex Conqueror 
(W 159) are rather remarkable in view of the fact that this variety 
topped the 1925 samples with 14-69 per cent, protein, and was the 
b(‘st of the miscellaneous samples in 1924. The quality of the 
gluten in the 1925 sample was only medium, but the expectation that 
it would produce a loaf better than the average was fulfilled in the 
baking tests. The gluten in the present sample appeared to be of 
good quality. The ratio of wet to dry gluten was remarkably high. 


ig2y Series (Fable 4). 

The average protein content and the quality of these flours were 
on the whole considerably lower than in the preceding series. The 
outstanding varieties were Red Fife, three samples from Lincoln College 
(marked XI/27, XI/83, and XI/206 respectively), Goldberry (X/380), 
and Pearl. Marquis (X/366) contained a fair amount of protein, but. 
the gluten was of poor quality, and the ash content very high. The 
three samples from Lincoln College (X 382, X 383, and X 384) 
were good all-round samples ; the yield of flour was very good, and 
the protein of good quality ; all three w^ere characterized by a high 
ash content. Among the remaining varieties three samples of College 
Hunter s were of fairly good quality ; X 369 (which gave the highest 
yield of flour in this series) had the highest protein content. College 
Velvet and White-straw Tuscan were of fair quality. A sample of Gold- 
berry from Ashburton (X 370) was of rather poor quality. Yeoman II 
did not come up to the standard expected from the good 5deld and 
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appearance of the flour. The reputation acquired by Victor of always 
giving a good yield of flour but failing in quality was borne out by 
the results for the sample tested (X 420). Three little-known varieties — 
Bell, Biffen II, and Trifoliiim ij — were of poor quality. 


Summary and Conclusion. 

The average protein content of the 1926 series flours was 9-0 per 
cent., compared with 77 per cent, for the 1927 series. The averages 
for the three districts represented were as follows : - 


1926 - 

Horrelville 

Ashburton 


Per Ceut, 

.. 9*3 
. . S-(> 


1927^ 

I .incoln . . . . . . . 8-0 

Ashburton . . . . . . • • 7'4 

A comparison of the results obtained for the same t’ariety of wheat 
grown in two different districts (1926 harvest) is presented in the 
following table 


V.iriely. 

Protein. 

Ashlrir.on 

(iluten. 

Ash. 

Protein. 

Horrelville. 

Gluten. 

Ahb. 


Per Cent. 

1 Por Cent | 

Per Cent. 

1 Per Cent. 

Per Cent. 

Pei Cent. 

College Hunter’s. . 1 

8*13 

8-03 

074 

! tt-25 

J2-37 ' 

0-09 

Jumbuck .. 1 

1075 

: 11-49 1 

072 

' Jl-ct) 

IT-17 

0-63 

Red Fife .. | 

«-75 

, 9L3 1 

071 

i 9 88 

1 10-78 

0*57 

Queen Fair . . | 

8-6c) 

80 1 

0-82 

i)-00 

9-93 ' 

0-56 

Solid-straw Tuscan i 

S.50 

8 (>9 

. 1 

0*66 

! 8-63 

0-39 1 

o-jS 






- 

— 


— 


It will be seen that in every case Horrelville produced a wheal of 
better quality than Ashburton. It is noteworthy that the ash content 
of the Ashburton samples is consistently higher. Sufficient data for 
a similar comparison of the 1927 wheats were not available, but it has 
been shown above that the average protein content for Ashburton was 
lower than that for Lincoln. 


REFERENCES. 

(1) Kent-Jones, D. W. : Some Observations on the Washing of Ciluten from Flour. 

The Analyst, 1927, G17, p. 439. 

(2) Kent-Jones, D. W. : A Numerical Expression for the Colour of Flour. The 

Analyst t 1927, 617, p. 443. 

(Series to be continued,) 


Importation of .4 -Supervision of the sterilization of animal- 

manure consignments in Australia and India was continued under the direction of the 
Live-stock Division during the past year. The quantity of such manures imported 
into New Zealand has for some years been declining, but the importations from 
Calcutta during the past year (1,650 tons) show an advance. The importations 
from Australia amounted to only 215 tons. Increasing cost of production in 
the Commonwealth is said to be largely responsible for the falling-off. 
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GOATS AND NOXIOUS -WEEDS CONTROL. 

ELIMINATION OF BLACKBERRY, GORSE, AND BRACKEN 
ON A TARANAKI FARM. 

R. Wrkiht, Principal Inspector, Live-stock Division, Wellington. 

A MOST practical and successful demonstration of the complete 
elimination of blackberr}’, gorse, and fern by means of goats m con- 
junction with heavy stocking, chiefly with sheep, has been given by 
Mr. K. J. Carthew, of Barrett Road, near New Plymoutli. This work 
— which has been under departmental observation for some years — 
has resulted in the conversion of a blackberry and gorse infested 
holding of 131 acres into one of the cleanest farms in the district, and 
its maintenance in a weed-free* condition during tlie past three years. 
The outstanding feature in connection with this matter is the fact that 
the land is being and can be permanently maintained in its present 
clt‘an condition at extremely small cost, while its stock -carrying 
capacit}^ has immensely increased. 

W'hen the holding was acquired b}' its present owner its carrying- 
cajiacity was some thirt}" cows, while during the past three years or 
more the farm (of which an area of about 100 acres is m pasture and 
the remainder in bush, &c.) has carried a flock of sheep numbering 
six luindred wethers during the summer months, with reduction to 
four lumdred during the winter season, as well as several horses and a 
score or more of cattle. This is in addition to the goals, sonu* two 
hundred of which were kept on the place for the hrst year or two. 
At the time of my latest visit of inspection, in January last, the 
number of stock on the farm was six hundred Wi‘thers, eight horse*-, 
twenty-three cattle, and forty goats, all of which had been grazing for 
some months on the too acres of pasture. 

A systematic inspection of the entire holding has bet'ii inadt* on each 
visit. On the first occasion, within two years of Mr. C'arthew’s t ntry 
into possession of the property, it was found that the old growth of 
blackberry, gorse, and bracken fern was apparently dead ; a sub- 
sequent iiLspection confirmed this view, it being found that all such 
growth was down and had been burnt, the old stems and root-crowns 
being then completely dead and the crowns covered with an abundant 
soU* of grass. Odd seedlings of both blackberry and gorse continue to 
make their appearance in many places, the ground yet being well 
supplit‘d with .seed from the past hea\y infestation, and it is necessary 
to still keep a few goats (now limited to forty) on the farm to destroy 
these seedlings as they appear — which work the goats attend to most 
effectively. 

Though I had not seen the area before the attack on the noxious 
weed*- commenced, there was on my first visit clear t‘\adence that 
practically the whole of the 100 acres of bush-free country on the 
place had been infested with blackberry and gor.se, with some fern--- 
but chiefly with blackberr}^ Mr. F. W. Sutton, Inspector of Stock, 
New Plymouth, who has an intimate knowledge of the district generally 
and of this farm in particular, states that when acquired b}* the 
present owner the property was so overrun with noxious weeds that 
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its value .had been lowered in a few years by more than 50 per cent. 
Its present enhanced value is due to the effective riddance of the 
noxious weeds and consequent regrassing of the cleared areas, and not 
to any general rise in land-values in the locality. 

On acquiring the farm the present owner made an attempt at hand- 
clearing, but found this a very slow and costly method, without any 
guarantee that the cutting and grubbing would have a permanent 
effect. The land is of a broken and ridgy nature, intersected with 
steep faces and gullies, and is therefore to a great extent unploughable ; 
thus control by means of tillage could not be adopted. This being the 
case, after having cleared and burned the roughage of gorse and 
blackberry on some of the more accessible portions of the ridges, a 
change in plan of operations was made. It was decided to try the 
effect of a large herd of goats, commencing, as already stated, with 
two hundred of these animals. The method adopted was to first put 
on in one paddock forty or fifty cattle for a day to clean up any grass 
roughage and trample down some of the growth of rough weeds. As 
the cattle were moved on to another paddock several hundred sheep 
were brought in immediately following for one day, and as they in 
turn were moved a paddock farther on the goats were brought in to 
the first paddock (by then bare of all pasture) to get to work on the 
blackberry and gorse, &c. This process was continued through the 
whole series of paddocks — first cattle, then sheep, then goats, one 
following the other from paddock to paddock day after day and month 
after month. 

After some preliminary experience Mr. Carthew found that for 
early success small paddocks were essential, and the farm was then 
further subdivided into fifteen paddocks. A regular routine was 
followed of moving the stock forward one paddock each day, the 
four hundred to six hundred wethers, together with a number of 
cattle, being followed one day behind by the herd of two hundred 
goats. Each paddock had fourteen days' spell before the stock again 
got round to it, and there was therefore a fair growth of fresh young 
pasture, &c., for the cattle and sheep in each field as it was reached, 
but little or none for the goats following after. These animals there- 
fore made a severe attack on the weeds, with very effective results. 
The good work of the goats was early apparent, and in a very short 
space of time it was evident that the complete elimination of all 
noxious plants was assured. 

After carrying on this system for some time Mr. Carthew decided 
to run all the stock together, with the usual daily shift of one paddock 
ahead, and he states that the results of this later method were e(|ually 
satisfactory. On the farm to-day there is not a blackberry-vine nor 
a gorse-bush to be seen, all having been cleared out of even the steepest 
and most inaccessible creek-beds. 

Mr. Carthew firmly holds that there need be no separation of the 
goats and sheep — that there is no need to have the goats following 
one paddock behind the sheep. My own opinion, however, is that 
better results and earlier riddance of blackberry, &c., will be effected 
by having each paddock eaten bare of pasture before the goats are 
turned in, as then they must devote the whole of their feeding to the 
vines and shrubs, there being practically nothing else left for them. 
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The subdivision of the area into smaller paddocks was done by 
the erection of temporary fences, all the lower wires being barbed. 
Barbed wire was also put round the boundary-fences of the farm in 
order to confine the goats to their own domain. The goats were 
obtained at an average price of about 5s. each, the total cost of the 
two hundred being about and this expenditure was recouped to 
the owner by additional profits from the sheep in a very short space 
of time. Contrary to expectations, the sheep were found to keep in 
excellent condition, many being fit for the butcher ; each autumn, as 
a matter of fact, a fair draft of fat wethers has gone from the farm to 
the meat-freezing works. The wool-clip has also been very satisfactory, 
and though damage to the fleeces from the barbed wire fences might 
have been expected there was no evidence of any injury from this cause. 

Good fences are essential to success, and experience has proved to 
Mr. Carthew that wether goats are the best workers, though a certain 
number of nannies and billies require to be kept to maintain the supply 
of goats, unless they can be cheaply obtained from outside. Mortality 
among the kids is heavy when the goats are being continually moved, 
h'or breeding purposes the proportion of the sexes is much the same 
as with sheep — one billy to forty or fifty nannies. 

Mr. Carthew proposes to top-dress the farm with fertilizer at an 
early date, and if this is done its carrying-capacity should bt‘ still 
further improved, though it is hard to imagine much increase on the 
quantity of stock now carried. 


THE CATTLE-TICK POSITION. 

'J'he incidence of the cattle-tick (llaeniaphyscUis hispinosa) in the Dominion during 
the past year is dealt with by +he Director of the Live-stock Dn ision (Mr. ] Lyons) 
in his annual report for 1026-27 as follows 

The infestation of stock with cattle-tick within area A, with the exception of 
the Taiiranga and Coromandel districts, has been much lighter than for some years 
juist. The cold .season experienced may account for this to some extent There 
are, however, other factors at work, such as picking and spraying It is also 
realized that better farming methods, such as top-dressing, keeping the roughage 
eaten out, ploughing, and burning, are all factors which assist in reducing the 
ticks to a minimum. The hearty co-operation of settlers is asked for in this 
respect. If owners will individually see that their stock is kept free from ticks, 
and that their pastures are kept free from roughage, which affords a breeding- 
ground for the tick, it will go a long w^ay towards the eradication of the pest. 
Where dairying is carried on, the method of control is comparatively simple. It 
is on the grazing-runs, where stock are seen only at irregular intervals, that difficulty 
IS experienced. However, much may be done in the latter case by occasional 
dippings, and also in destroying all roughage on the farm In area B the position 
IS better than it has been for several years. Very few fresh farms were infested, 
and in the majority of farms where ticks were found on stock in previous years 
none was found. The position at Waitara has improved , only a few ticks were 
iound this season, and those all on properties previously affected A constant 
inspection of all cattle within the area has been maintained, and all cattle within 
the area have been dipped or sprayed before removal. It is to be regretted that 
during the season a further development took place regarding cattle-tick in the 
Poverty Bay district. Ticks were reported on several properties in an area 
adjacent to Tolaga Bay. Every endeavour was made to locate and eradicate 
the parasites in this district. Regular inspection of all neighbouring stock was 
carried out, and spraying and burning of cover were resorted to, and it is hoped 
tliat by these means the tick will be eradicated. 
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CONTROL OF VINE DISEASES AND PESTS 
OCCURRING IN NEW ZEALAND. 


J. C. WooDFiN, Vine and Wine Instructor, Horticulture Division. 

The object of this article is to assist the vine-grower in distinguishing 
the principal fungous disea.ses and insect pests of the vine present in 
New Zealand, in avoiding conditions favourable to their development, 
and in controlling them when present The treatment advised is 
subject to modification by the experienced vigneron to suit the 
climatic and general conditions of his particular district and the 
se^’erity of attacks. While in many cases control is of value, the 
vigiKTon s slogan in regard to these troubles should be “prevention.'" 

1. FUNGOUS DISEASES* 

Oidium or Powdery Blildew (Uneinula spiralis). 

Oiclium is well known throughout the viticultural areas of New 
Zealand, where it causes losses in both vineyards and vineries. Few 
of the European vines are proof against the attacks of Oidium ; 
American varieties are more resistant — some quite so, and hybrids 
more or less so. 

This fungus attacks all the green parts of the vine. Its mycelium, 
unlike that of downy mildew and anthracnose, develops on the out- 
side of the organs of the vine, and is furnished with suckers to extract 
its food. The mjxeliiim is therefore exposed to the direct effects of 
fungicides, which makes its control a comparatively easy matter. The 
fungus develops in warm, humid, cloudy weather, often when this 
follows a sudden spell of cold. Any atmospheric condition which 
causes a limp condition of the foliage weakens its power of resistance 
(see this Departments Bulletin No. 102, “Vine-culture under Glass," 
page 26). Vines growing on pergolas, on high trellises, against walls, 
and in low or sheltered spots in the vinej^ard are more liable to be 
affected than those trained on low trellises or on slopes or hillsides. 
Vines with soft luxuriant foliage, due to an excess of moisture or 
nitrogenous manure, are especially vulnerable. 

Oidium makes its first appearance on the young leaves and shoots 
as small whitish patches. These appe*ar on both sides of the leaves, 
and if not checked will extend and cover the whole surface and 
eventually destroy the leaves. The mycelium and the myriads of 
conidiophores which cover the leaves give them the appearance of 
having been freely powdered with a fine greyish-white powder— hence 
one of the names by which the fungus is known. If this powder is 
rubbed off the leaf a dirtj^ green surface, dotted with small brown 
specks, is exposed. A distinctly mouldy odour always accompanies the 
fungus. 

The young shoots when badly affected fail to develop, turn brown, 
and are easily broken off. If the bunches arc affected in their early 
stages of growth the flowers fail to set, or the young fruit if formed is 
destroyed. Later the berries become covered with a felt-like mould, 
which when it falls off leaves the skin hard and liable to burst. Many 
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of the berries do so, splitting down one side and exposing the seeds and 
pulp to view, thus giving free access to fungi and insects. The grapes 
are not resistant to Oidium until they begin to colour. 

Preventive Treatment where Oidium is endemic . — Dust the vines with 
very fine sublimated or precipitated flowers of sulphur — not ordinary 



FIG. I. OIDIUM OR POWDERY MILDEW AFFECTING LEAVES AND BERRIES. 

[From “ Les Maladies de la Vigne." 


ground sulphur — ^having a velvety feel free from grit, adding one-third 
itsjlivolume of sifted air-slakcd lime, or, better still, fresh quicklime 
hydrated by adding water to it in the proportion of i gallon to 30 lb. 
lime — (i) when the shoots are from 4 in. to 6 in. long, (2) when the 
blossoms are open, (3) when the grapes attain one-third of their size. 

98 — Af. Journal. 
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This programme can be modified to suit climatic conditions and 
the virulence of the attack. The sulphur can be applied at any time 
of the day, excepting during hot sunshine, when there is a danger of 
burning the foliage. Use should be made of the direction of the wind 
to keep the sulphur away from the eyes as much as possible, and the 
vigneron should avoid rubbing his eyes. If notwithstanding all pre* 
cautions the eyes feel sore, all sulphur should be carefully removed 
from the face and the eyes bathed in a solution of bicarbonate of soda, 
boracic acid, or a little sweet milk. 

Sulphur acts as a preventive and a slow cure for Oidium. As a 
preventive it should be applied, at the latest, when the faint whitish 
spots begin to appear on the foliage. Where the Oidium has become 
well established on the vines a solution of permanganate of potassium, 
which destroys all mycelium and spores it comes in contact with, 
should be applied for immediate results. To make the solution lb. 
permanganate (or Condy's crystals) is crushed to a fine powder and 
dissolved in about 2 gallons of hot water, and when thoroughly dis- 
solved (which takes some time) the volume is increased to 100 gallons 
with water. The mixture should be made in a metal container. 
Wooden containers should not be used, with the exception of those 
previously used for preparing bordeaux mixture. The concentrated 
liquor is very corrosive, and should be handled with care, or severe 
burns will result. Permanganate is effective when mixed with bordeaux, 
on condition that the latter is free from spreaders. When mixed with 
water an addition of 30 lb. of fresh quicklime renders the solution 
more adhesive to the lorries. The permanganate solution should be 
applied through a nozzle giving a fine mist spray, and at a sufficient 
distance from the vines to allow the liquid to spread out. 

The fumes of sulphur which control the Oidium are not very effective 
when the temperature is below 90® F. — a condition which is usual in 
our climate. For this reason it will often be found advantageous in 
cool weather to use lime-sulphur solution, in which the more finely 
divided forms of sulphur are quicker in their action than those of the 
dry form of sulphur. Some of our leading vignerons have entirely 
discarded the use of dry sulphur in favour of the lime-sulphur solution, 
and obtain a satisfactory result with a weak solution of i part of 
commercial limc-sulphur in 100 parts of water, applied at the same 
periods as dry sulphur would be, with the exception that it is not used 
during the blossoming-period, but just before the flowers open. Dry 
sulphur assists the fruit in setting, whereas the liquid form has a 
contrary effect. 

Downy Mildew or Peronospera (Plasmopara vltlcola). 

This fungus (a recent arrival as regards vine-growing in New 
Zealand) develops under conditions of heat and humidity in the late 
spring or early summer, and is usually observed about seven days 
after rain, fog, or heavy dew followed by a warm sunny day. Under 
favourable conditions fresh outbreaks recur throughout the season, 
and may destroy the whole crop and jeopardize the crop of the 
following season. 

Downy mildew destroys the young shoots, leaves, and flowers or 
berries, and attacks and damages the more matured leaves and berries. 
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It can easily be distinguished on the leaves, on the upper surface of 
which it forms irregular separate or merging spots, varying in colour 
from light yellow to reddish-brown, with corresponding areas on the 
under-side covered with an efflorescence resembling hoarfrost. This 
efflorescence does not develop under very dry conditions, and as it is 



FIG. Z VINE-LEAF ATTACKED HY DOWNY MILDIiW. 

Showing appearance ot leaf on upper and lower surfaces. 

\Ffotn Vnited States Farntcri>* liulletin 22 jo. 


composed of fruiting-organs the spots remain sterile. The young green 
shoots when attacked by downy mildew show spots like those on the 
leaves, but less easily distinguishable. Later the shoots take on a 
dark-brown colour and break off with the slightest touch. 

In the bunches, before or just after the fruit is formed, the stalks 
become black and the flowers^or the fruit fall off.j|If the fungus 
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arrives a little later the berries are covered with a greyish-white down^ 
and soon dry up. When larger, the berries take on a reddish-brown 
colour and fail to ripen. The fruit is not safe from the fungus until 
the becries begin to colour, but the quality of the juice can still be 
affected by the action of the fungus on the leaves. 

The trecUment is essentially preventive. In normal seasons spray 
with a 2-per-cent, bordeaux or burgundy mixture (alb. sulphate of 
copper to 10 gallons water, with just sufficient fresh lime or soda to 
neutralize the acidity) during the critical period — that is, up to the 
time the berries are about half-grown — followed by a weaker spray of 
I to li per cent, strength. Last season (1926-27) a few vignerons 
used a 3-4-50 bordeaux in the ea^’ly part of the season, which was 
particularly favourable to the development of fungous diseases, instead 
of a 2-per-cent, or 3-per-cent, mixture, and suffered considerable losses 
in consequence. 

The spray should be applied as follows : (i) As soon as possible 
after the buds break ; (2) before the flowers open ; (3) when the petals 
have fallen ; (4) fourteen days later, or as required, in seasons favour- 
able to the development of the disease. Young shoots and bunches of 
flowers and young grapes should be well covered and penetrated with 
spray. To ensure the adhesion of the spray to the bunches the 
addition of a spreader is necessary on account of the waxy nature of 
their surface. In seasons favourable to downy mildew fresh applica- 
tions of bordeaux should be made to the newly-grown leaves as they 
appear, while there is still a residue of former treatments on the vines. 
To permit of the spray penetrating to all the green parts of the vine, 
and to facilitate their drying quickly after rain or fog, disbudding, 
tying up, and topping should be executed as soon as the growth of the 
vines warrant these operations. All weeds should be kept down, and 
the driest conditions possible aimed at. 

In districts where the fungus has made its appearance the first three 
sprays may be considered to be essential, and the strength of the 
bordeaux can be increased and the spray applied more often in cases 
of virulent attacks, or where the spray has been washed off by the 
rain. It is essential that a complete armour of copper salts should 
cover the growing organs of the vine. The young vines in the nurseries 
should not be neglected, as they are even more susceptible to the 
disease than the older vines. 

For table grapes nearing the ripening stage bordeaux can be replaced 
by a spray comTOsed of 2 lb. of verdigris dissolved in half a gallon of 
water and completed with water to 22 gallons. This is quite as effective 
as bordeaux, and will not mark the grapes. 

The life-history of downy mildew is given in the Department’s 
Bulletin No. 127, which may be obtained free on application. 

Anthracnose or (Haginia ampelina). 

Anthracnose develops in the late spring and early summer under 
warm and humid conditions. It is also known as the ** bird s-eye rot,’" 
which aptly describes the appearance of the round spot on the berry, 
with its rosy-grey centre and dark edges. 

On the leaves small reddish-brown spots form and dry out, leaving 
an irregular hole with a black border. Small black spots, growing to 
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elongated sunken areas, rosy-grey with a dark border, extend along 
the stalks of the leaves and young shoots. A number of these cankers 
forming on the same leafstalk or shoot is liable to destroy it com- 
pletely, and if the disease is allowed a free course the vine will become 
stunted and eventually die. Several spots forming on one berry may 
cause it to fall. One or two are sufficient to cause the berries to split 
and allow decomposition to set in, and this is how the greatest loss is 
generally caused. 



FIG. 3. FEATURES OF ANTHRACNOSE OR BLACK-SPOT. 

\From " VitiruUurc Mfutcrne,^* 


Treatment . — About fifteen days before vegetation starts - when the 
huds are beginning to swell — spray with 2-per-cent, bordeaux, taking 
care to cover thoroughly the previous year's growths. It is from the 
old cankers of these that the new green growths are liable to become 
infected. Spray again with a i -per-cent, bordeaux when the young 
.shoots are 3 in. or 4 in. long. Further applications of bordeaux can 
be made if the disease is making any progress, before flowering and 
after the fruit is set, and again fifteen days later. The danger of 
infection ceases when the berries begin to colour. 

Grey-rot (Botrytis cinerea). 

Very humid conditions are es.sential for Botrytis to develop suffi- 
ciently to become dangerous in the vineyard. Under favourable 
conditions this fungus attacks the foliage and young fruit of the vine 
in the early part of the 5^eason, and later when the grapes are colour- 
ing. Ideal conditions for its development are frequently observed in 
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vineries where there is an excess of foliage on the vines, combined 
with a damp steamy atmosphere owing to want of ventilation. In 
the Auckland district the fungus occasionally develops in the best 
regulated houses, owing to persistent muggy atmospheric conditions 
outdoors. 

In the vineyards the attacks are usually observed in the autumn,, 
but last spring and early summer {1926-27), during which climatic 
conditions were abnormal in the Auckland district and exceptionally 
favourable to the development of fungous diseases, a number of early 
infections were brought to my notice. In the early part of the 
growing season Botrytis makes its appearance as small yellow spots 
on the leaves. These spots extend gradually, and eventually become 
covered with the characteristic grey mould. The green parts of the 
young shoots offer an exceptionally favourable medium for the develop- 
ment of the fungus, and as a result are quickly killed. The green 
bunches may be affected at any point, and if it happens to be at the 
stem the whole bunch will be lost. Spots form on the young berries 
similar to those on the leaves, and spread very quickly if weather 
conditions continue to be favourable. 

Later, as the lignification of the young growth proceeds and becomes 
more resistant, the fungus does not affect the vine until towards the 
end of the season when the grapes are colouring, and then only if 
continual rains or persistent fogs become the order of the day. The 
excessive moisture swells the IxTries, and the extended skin cracks, 
allowing the juice to exude and spread over the berries. This offers 
an ideal medium for the development of the fungus, which quickly 
covers the surface with fluffy grey mould, generall}" accompanied with 
Penicillium and other moulds. When the berries do not crack they 
become soft, covered with mould, and eventually shrivel up to 
mummies which, with the young wood, help to carry* the fungus oveT 
the winter in the form of small black nodules or sclerotia. 

If the grapes are attacked when nearly ripe, and there is no hopt^ 
of controlling the fungus, they should be gathered at once and the 
juice fermented apart from the skins and made into white wine (in 
the case of black grapes), as a few days’ delay may mean the loss of 
the whole crop. The juice should be separated from the berries as 
quickly as possible, and 6 oz. of metabisulphide mixed in hot water in 
a wooden or enamel vessel added to each 100 gallons of the must. 
This will exterminate all undesirable ferments and destroy the oxydase, 
which is the cause of “ brown casse in red wines and the yellowing 
and browning ot white wine. When the must has reposed for forty- 
eight hours draw off the clear liquid into vats or barrels. Add a little 
fermenting must from a starter prepared for the occasion from sound 
grapes, and i|oz. of tannic acid per 100 gallons. When racking later 
run the wine into well-sulphured containers. Crops that have suffered 
badly from downy mildew and Oidium should be treated in the same 
manner. 

It is an interesting fact that this undesirable rot under ordinary 
conditions is welcomed in some of the European viticultural dis- 
tricts — Sauterne, Rhine, and Anjou — ^where the principal varieties, 
Sauvignon, Semillion,,Musca telle, Riesling, and Chenin Blanc, which have 
resistant skins, are grown. In these districts, where a dry autumn 
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is the rule, the fungus, by diminishing the thickness of the skin, 
allows some of the water of the graj^ to evaporate, and at the same 
time develops a particular aroma which is considered desirable in this 
class of wine. Under these conditions the fungus is known as 
pourriturc noble (noble rot). 

Treatment . — The effect of the damp conditions under which Botrytis 
develops should be reduced as much as possible by suppressing useless 
foliage and keeping the vines open and exposed to the drying effects 
of any breeze that comes along. The drainage should be good. In 
planting new vineyards choose a slope facing the north or north-east ; 




FIG. 4. GREY-ROT OR BOTRYTIS CINEREA. 

Left, noble rot : right, common rot — both in advanced stage. 

[From “ Course (FOcnolo^ie*' 


avoid gullies and hollows. Late close-bunched varieties can be pro- 
tected to some extent by stripping all the leaves off the vine below 
the bunches when the berries begin to colour, which will also advance 
the ripening. In table varieties thinning the berries of the bunches 
is recommended. 

The appearance of the disease in the early part of the season has 
been rarely recorded in New Zealand, and viticulturists in other 
countries, as far as I can ascertain, have not yet found a reliable 
control. There is, however, a general preference for powder over 
liquids, and out of the many proposed remedies the following dry 
mixtures (the ingredients of which can be readily procured in New 
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Zealand) might be tried : Lime, air-slaked or hydrated (see control 
of Qidixim), half of each ; or 85 parts of hydrated lime and 15 parts 
of feely pulverized Condy's crystals (permanganate of potash). When 
dusting the vines special care should be directed to giving the bunches 
a good covering. 


Root*rot or Pourridte of the Vine. 

The roots of the vine are subject to injury through excessive 
moisture, from insects which feed on them, from fungi and bacteria 
which obtain entrance through the holes made by the insects, through 
faults in imperfect unions on grafted vines and accidental wounds, and 
from other causes. In their weakened non-resisting condition the roots 
form an easily invaded favourable medium for the development of that 
class of fungi which seem to have the special mission of reducing wood 
to earth again. These fungi seem to be universal, but their presence 
is especially noticeable in areas recently covered with bush, where there 
is generally plenty of rotting wood, roots, &c. The mycelium of the 
root-rot fungus spreads through the soil and enters the vine from the 
smaller roots, gradually working up the main roots to the surface, 
causing destruction on its way. 

The first sign of the effects of root-rot is an abnormal crop of grapes, 
followed by a weak stunted growth of the young wood, with un- 
developed leaves. The vine is starving from want of nourishment from 
the roots, and soon dies. 

When the disease is well advanced the vine can be easily pulled out 
of the ground ; on examination the roots will be seen to be black and 
rotten, and if broken a viscous liquid will exude. On lifting the black 
bark a number of white branching filaments will be noticed running 
up to or above the soil-level. (An interesting account of root-rot in 
New Zealand will be found in ** Fungous Diseases of Fruit-trees," by 
Dr. G. H. Cunningham, Mycologist to the Department of Agriculture.) 

Treatment . — The root-rot fungus generally spreads from the first 
vine affected to adjacent vines, and on account of its subterranean 
habits is very difficult to control. The vines that show the slightest 
sign of being affected should be dug out with their roots and burnt 
on the spot, and the soil disinfected with li oz. per square yard of 
commercial carbon bisulphide inserted in three or four holes i ft. deep 
in each square yard. The holes can be made with a dibble or Vermorers 
forcing-syringe (pal Vermorel), and, after the disinfectant has been 
poured into them, covered with earth. The ground can then be sown 
with crops for three or four years, then treated again with carbon 
bisulphide, and replanted with vines. The expense of the treatment 
with carbon bisulphide would be justified only under special circum- 
stances. 

In planting a vineyard on recently cleared bush or orchard all 
stumps and roots should be carefully extracted, and, together with 
all other fragments of wood, burnt or disposed of elsewhere. All wet 
spots should be carefully drained, and posts used for supporting the 
wires should have their ends charred or tarred before placing them in 
position so as to prevent rotting. 
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Crown-gall or Broussin of the Vine. 

This disease is caused by the bacterial organism Pseudomonas 
tumefaciens. The tuberous growths generally form just above soil-level 
on European varieties, and are sometimes very large. On American 
vines they appear as small, numerous, wart-like galls in elongated 
masses along the trunk and main branches. 

Treatment . — Remove the growth with a knife, and paint the wound 
with a saturated solution of sulphate of iron in cold water, 3^ lb. to 
the gallon. 

2. INSECT PESTS. 

Phylloxera (Phylloxera vastatrix). 

Phylloxera is the most dreaded insect enemy of the vine. It was 
reported in New Zealand in 1885, ^ind has since spread over the 
Auckland Peninsula from Auckland City to the North Cape. The 
insect goes through a number of metamorphoses, and its life-history 
varies with the climate and the variety of vine it is living on. On 
European vines and American-European hybrids it is found principally 
on the roots and rarely on the leaves. The leaf form is found on 
the American and hybrid varieties. The leaf or gallicole form of the 
insect (if it exists in New Zealand) has not been reported as doing any 
damage, but the radicole or root form has exterminated most of the 
vines in vineyards and vineries in North Auckland wherever the vines 
were not established on resistant stocks. 

Phylloxera can be disseminated by transporting grafted vines or 
vines on their own roots from infected areas to clean areas (which is 
prohibited, and for which heavy penalties may be incurred), or by a 
female form of the insect which develops long wings in *the summer and 
with the aid of the wind is carried long distances. In vineyards 
or vineries the insect migrates from one vine to another through the 
soil. It can just be seen on the roots with the naked eye, but better 
with a magnifying-glass, in several of its forms, yellow and orange in 
colour. 

The leaves on affected vines become yellow, the grapes fail to ripen, 
and the general appearance is like that of vines attacked by root-rot. 
The condition of the roots, however, differs. On examination a number 
of nodules shaped somewhat like birds' heads will be found on the 
rootlets, and tuberous swellings on the more matured small roots. These 
nodules and swellings form where the radicole form of the insect has 
punctured theXbark with its rostrum to extract food. They form in 
spring and early summer, and rot in autumn and early winter, finally 
killing the roots. The vine defends itself by throwing out new rootlets 
and by forming new bark, but the fight is an unequal one, and the plant 
generally succumbs in from three to four years. The vines resist the 
longest in rich loose soils, where the plant can throw out roots freely. 
On sandy soils the phylloxera is unable to exist on the roots, and in 
them ungrafted vines are safe from its attacks. 8 

Control . — ^The insect can be controlled by injecting carbon bisulphide 
into the soil, but the effects are only temporary, and this method is 
now generally abandoned in favour of grafting the vines on American 
or hybrid phylloxera-resistant stock. The phylloxera can live on the 
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roots of these stocks, but they do not increase so rapidly on them, and 
the punctures they make cause comparatively little injury. 

The best phylloxera-resistant stocks obtainable have been intro- 
duced from time to time by the Horticulture Division, and are to be 
had from nurserymen or from the Te Kauwhata Horticultural Station. 
Intending planters are invited to consult the Division as to the choice 
of stocks to suit the soil on which they intend planting, and as to their 
affinity to the scion varieties to be grown. 

Caterpillars. 

The chief culprit among the caterpillars has been identified by Mr. 
David Miller, the Agriculture Department's Entomologist, as the com- 
mon leaf-roller, the larva of the oblique Tortrix (Ctenopseustis ohliquana 
Walk.). The Tortrix family includes two of the worst insect pests of 
European vineyards, the Cochyhs {Tortrix ambiguella) and Pyrale {Tortrix 
pilleriana). It therefore behoves us to keep our member of the family 
within bounds. It has already caused considerable loss to the table- 
grape growers at Te Kauwhata during the last two seasons. 

Control. — Spray with arsenate of lead, i| lb. paste or | lb. of powder 
to 50 gallons water (2 oz. paste or i oz. powder to 4 gallons water), 
(i) when the young shoots are 6 in. long or as soon as the young cater- 
pillars are observed, (2) when the fruit has set, (3) a fortnight later. 
If spraying with bordeaux or lime-sulphur, combine the arsenate of 
lead with them. To the lime-sulphur add 2 \ oz. of casein per 
50 gallons ; mix the casein in a quart of water ; slake 2 \ oz. of lime 
slowly, and increase the quantity with water to a quart : pour the lime 
water slowly into the casein, stirring well, and pour the mixture into 
the water, again stirring well, then add the concentrated lime-sulphur 
and arsenate. ♦Avoid using arsenate when the flowers are in bloom, 
on account of the risk of poisoning bees. 

« For destroying the caterpillars nearer ripening-period use Black 
Ix'af 40, I in 1,200 (i pint in 75 gallons, or f pint in 100 gallons of 
water or bordeaux). 

Mealy bug (Pseudoeuccus adonldum). 

The mealy bug is an occasional visitor to the vineyards in New 
Zealand, and increases very rapidly if undisturbed. 

Control. — After pruning the vines and burning the primings strip 
off all the old bark and spray with lime-.sulphur, 1-8. 

Bronze-beetle (Eucolaspis brunnens). 

This small brown beetle generally appears in December, and attacks 
the young growths, generally the. stems of the bunches. The greatest 
damage has occurred in vineyards where the vines were grown on the 
telegraph system — three horizontal wires — and under which the ground 
was left undisturbed. In well -cultivated vineyards the damage done 
by this beetle is insignificant. 

Greater Vine-scale (Leeanlum berberidis). 

This is a large brown oval scale usually found on the wood of the 
previous season's growth of the vine. 



NOV. 21 , 1927. 


N.Z. JOURNAL OF AGRICULTURE. 


309 


ControL — In winter bum the prunings and apply lime-sulphur, 1-8. 
In early summer watch for the young emerging. They are pale yellow 
in colour, and should be destroyed whilst still soft with Black Leaf 40, 
I fluid oz. in 4 gallons of water in which 2 oz. of soap has been 
dissolved. 

Note. — The methods of treatment and control of diseases and pests affecting 
vines more particularly in vineries are dealt with in the Department’s Bulletin 
No. 102, “Vine-culture under Glass,” supplied gratis on application. 


MINERAL CONTENT OF PASTURES. 

Tn his annual report for 1926*27 Mr. A. H Cockayne, Director of the Fields 
Division, makes the following remarks on this subject : — 

It would appear that most of the work performed in Cireat Britain and else- 
where on the mineral content of pastures has for its objective the determination 
of definite mineral deficiencies that lead to definite malnutrition of stock. This 
work also is of importance to New Zealand, but doubtless it should form but a 
part of a larger and fuller scheme that has for its objective the total nutrient 
content of pasture herbage. 

The determination of the nutrient content of the constituent species of pastures 
is important mainly from four aspects • (r) From the point of view of formulating 
the highest potential food-value pasture mixture possible to secure on each soil- 
type ; (2) from the point of view ot determining the optimum milk -producing life- 
form stages, as distinct from the non-milk-producing life-form stages, fattening 
and non-fa ttenmg life form stages, of the herbage of the component species of thc^ 
pasture on each .soil-type ; (3) from tlie point of view of determining nutrient 
(including mineral) content alterations that occur on top-dressed land , (4) from 
the point of view of determining on certain soil-types mineral deficiencies that 
result m definite stock malnutrition. 

liefore we can really claim to be in the best po.sition possible we must know 
the species thoroughly — (i) morphologically, (2) ecologically, and (3) chemically. 
DetcrmmatKjn ot relative nutrient content will help towards maximum efficiency 
in regard to mixture formulae The determination of nutrient content at different 
stages m the life-form of the individual should throw much light on why certain 
farm practices are preferable to others The stage of growth underlie.s a lunda- 
mental principle in pasture-management, and virtually the whole of efficient 
pasture-utilization has for its objective the maintaining of the pasture herbage 
in that condition of growth that slock produce their best when grazed upon it. 
In other words, there is a stage in the growth of all species when nutrient content 
is at a maximum. The determination of this maximum point by chemical analysis 
would be of infinite value towards directing pasture-management on the best 
possible lines. 

The j>art played by top-dressing in providing a bettci -balanced mineral ration 
to stock may be to some extent measured from chemical analyses of the lierbage 
from top-dressed and un-top-dressed soils, and in the case of definite malnutrition 
areas the determination of some mineral shortage may lead to correctne methods 
along the lines of top-dressing the pastures with suitable fertilizers. 


National Arboretum . — This year’s annual report of the State Forest Service 
stales that the original area of 50 acres acquired for the establishment ot the 
national arboretum at Rotorua has been extended by the acquisition of 29 acres 
of adjoining land. Stocks of about two hundred and fifty indigenous and exotic 
species are being raised in the V^^hakarewarewa Nursery for the arboretum, and 
the first instalment of specimens will be planted therein dunng the 1928 planting 
season. Every effort is being made to make the arboretum fully representative 
of the world’s principal softwood utility and ornamental trees. 
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ANIMAL HUSBANDRY. 


J. McLinden, M.R.C.V.S., N.D.A., Officer in Charge, Animal Husbandry Branch, 

Live-stock Division. 

Little introduction is required to the subject of animal husbandry. 
On the institution of the Animal Husbandry Branch as a distinct unit 
of the Live-stock Division, however, an indication of the ground to be 
covered may no doubt be desirable. For a number of years past the 
general trend of all things pertaining to agriculture has been towards 
specialization. The institution of the new branch means that certain 
officers will be freed from ail other duties so that they may devote 
their full time to the advising of farmers seeking information on the 
breeding, feeding, and general management of their stock. 

Animal husbandry, concisely though somewhat crudely explained, 
means the study of the breeding, feeding, managing, and marketing of 
farm stock for their respective purposes as economically as possible, 
yet with due regard to all other branches of farming, so that the latter 
may in no way suffer, but be utilized to their fullest capacity. It is 
quite a simple matter to achieve wonderful results in some particular 
branch of husbandry at the expense of another, but it is not quite so 
simple a matter to achieve equal results economically. If there is 
no economy effected — a real economy, of course — by the system adopted, 
then the results must be false and misleading. 


BREEDING. 

Volumes could be written on the subject of breeding — and all to 
little purpose. This is a subject, so far as high-grade pedigree stock 
and the more subtle refinements of type are concerned, which cannot 
be dealt with satisfactorily on paper, because it is an art. Provided, 
however, the discussion is confined to ordinary commercial stock, much 
interesting and valuable information of a practical nature can be 
given from time to time. What can be done is to keep before the 
farmer the type of stock required, the interpretation of milk records, the 
building-up of the dairy herds from inferior stock, and suchlike. 

Then, there is the breeding and fattening of pigs. A cursory 
examination of commercial stocks is enough to show that great losses 
must be .suffered annually through want of uniformity of type, .size, 
and age. This Branch will act as a source of information on these 
matters, especially for those who have not yet attempted the fattening 
of pigs for pork or bacon, in which many no doubt have refrained 
from participating through lack of confidence. Dependence on the 
next-door neighbour for information may not always be a bad method, 
but the information often quite inadvertently proves to be wrong. This 
is e.specially true where the trouble happens to be malnutrition, or in 
some instances even overfeeding. It is not only necessary to know 
what type of commercial stock to breed, or in some cases to procure, 
but also to be in a position to know how to feed the stock profitably 
once they are established. 

FEEDING. 

In New Zealand the matter of feeding presents many peculiarities. 
The country is to a great extent isolated and away from the, great 
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trade routes, with the result that supplementary feeding is chiefly 
dependent on home-grown supplies. The economic use of such 
foods as linseed cake, cotton-seed cake, &c., for ordinary com- 
mercial herds at the present time, unless in exceptional cases 
or for special purposes, is hardly feasible. So, with a general 
routine method of feeding, concentrates may be passed over. A 
very large proportion of the farmers of the North Island could 
be described as graziers pure and simple. It is easily under- 
stood how it is questioned whether even a small amount of cropping 
is profitable on high-priced land. By actually costing the crof), more 
than probably it would not be found profitable. But the value of the 
crop as a diet to the stock in times when grass is scarce must be 
reckoned. The cost of a crop produced in no way represents its 
feeding- value, and the feeding- value in turn in no w^ay represents its 
value as a food when the natural food is not able to sustain the 
stock, such as in winter and early spring. 

Health of stock means a great deal. If stock arc not kept continuallj^ 
in a thriving condition, then there is no saying how far-reaching the 
losses are going to be. Once a dairy cow, for example, is allowed to 
fall off in her production she will never he brought back to her full 
yield again in that season. That is why the spring is so critical a 
period. No doubt such cows will improve as the season advances, but 
never to the level that should have been attained. Climatic condition.s 
are frequently blamed for the lack of cropping in certain areas. The 
conditions certainly may not always be of the best, but more could be 
done in the way of producing supplementary food. A good example 
has been set by many farmers, and it is to be hoped that the majority 
will follow suit. 

As breeding advances in regard to production, so must the feeding. 
A cow in her normal or wild state will furnish enough milk to feed one 
or two calves. Compare that animal with the good dairy stock of the 
present day, the result of intensive breeding b}" the use of good sires 
and judicious culling. On an average, they are producing very much 
more than just sufficient to feed a couple of calves. The present-day 
cow is expected to give, say, 300 lb. or 400 lb. of butterfat on the ver}^ 
same diet. The defect may not show up at once, but it will in later 
generations. The production of the cow has Ix^en bred up, but has 
the bowel-capacity been increased ? It certainly has not been increased 
in proportion to production. It must be remembered that as production 
increases, the quantity and quality of food required increases at a 
greater rate, thus following the law of diminishing returns. This means 
that as it is impracticable to breed up an animal possessing enormous 
digestive capacity it is essential that food of high feeding-value and 
Ibss bulk, such as farm grains, silage, and hay, bt* substituted, esix^cially 
in times of grass shortage. 

Of course, great differences occur in the feeding-value of the same 
crop grown in different localities and even under different systems of 
farming. A well-mixed pasture will have a far greater feeding-value 
than one containing practically only one tjqx of grass. This in turn 
is superior to one which is well mixed with weeds. Even with apparently 
good well-laid-down pastures the system of manuring and manage- 
ment will greatly influence feeding- value. 
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MANAGEMENT. 

The system of management adopted throughout the country with 
many dairy herds is doubtless a survival of the days when the chief 
industry was the fattening of stock. Although fattening stock may 
profitably be kept continuously outside without cover or shelter, it 
does not follow that the same method can be successfully carried out 
with dairy stock. They require much greater protection. At any 
rate, there are very few farms which would not be benefited by a more 
liberal provision of .shelter-belts, and the use of good warm covers on 
the stock should also be made more general. Treat a dairy cow well 
and she will do her best ; treat her badly and she will return 
accordingly. It is difficult to understand why some men will make 
every endeavour to increase production by judicious breeding and yet 
overlook the necessity of good shelter and the use of covers during 
the rough, cold season. Comfort must be attended to as the 
production value of a herd improves. There is no doubt about 
stock being under much healthier conditions when kept outside, but 
it is essential that the animals be given proper protection and made 
comfortable. 

The two factors, health and production, are valuable assets when 
found together. Production with lack of constitution, or one under- 
mined through lack of sufficient nutrition at all times, will assuredly 
■end in failure. It is when increased production is being achieved 
that any faults or flaws in management become apparent. With the 
exercise of care and with selection the production value of a dairj^ herd, 
for example, can be materially increased by using good-quality bulls ; 
but at what cost if due care has not been observed in diet, breeding, 
culling, and management ? Many a good herd has been ruined by 
•owners taking too narrow a view and failing to keep all other neces- 
sary factors in line with the advance in production. If output only 
is kept in mind, and necessary care in breeding and feeding neglected 
or overlooked, the health of the stock is bound to suffer. 

The production problem for those engaged in the fattening of pigs 
is really how they are going to defeat time and prevent time from 
defeating them. It is to be hoped, with better methods being adopted, 
that this industry, instead of turning its capital over once every 
twelve months, will be in a position to turn it over twice in the same 
period. It is the interest on the turnover of capital that is required 
for successful fanning. Once a year is too slow. 

Under present economic conditions the farmer is being compelled 
to demand from his stock the greatest possible returns for the capital 
and labour outlay. If a cow, for example, can be bred which will give 
400 lb. of butterfat per annum on practically the same feed as another 
which will give only 250 lb., it is the former cow which the farmer at 
the present day finds he must keep. It is to be regretted that far 
too many cows have found their way into the milking- shed, and 
remain there, which should have been culled at least after the completion 
■of their first season. True, all farmers are quite well aware of the 
fact that it does not pay to keep a poor producer, but obviously they 
do not all fully realize the importance of carrying their convictions 
into effect. It would be wrong to say that the presence of so many 
uneconomic producers in herds at the present day was due to sheer 
carelessness, nor would any farmer knowingly retain such a class of 
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stock if he could do otherwise. But too often the poor unprofitable 
stock are removed — only to be bought and taken into other herds. 

Frequently it does happen that a farmer is compelled to buy in 
cows at calving, but to make this a rule — to depend on a supply of fresh 
material for the herd from the local stock-sale — ^is indeed the poorest of 
poor practice. Yet that is actually what is commonly happening. No 
one will deny that many high producers have been procured in this way, 
but their proportion to the low producers is very small. It would 
be a precarious undertaking to attempt stocking a high-producing 
herd by such a method. It always should be remembered that such 
bought-in cows frequently represent what some one else has discarded 
as useless. 

The most prevalent practice, of course, is the buying of heifers at 
calving. Here it may be held that discards are not being bought 
— that it is surplus stock from the raisers. That is frequently the 
case ; the animals have been reared specially for sale as calving 
heifers. This is a system carried on in all dairying countries by 
those who find that they arc as well in pocket by raising young stock 
for sale as by carrying a dairy herd of their own capable of utilizing 
all the pasture which they po.ssess. Stock-raisers who follow this 
practice do not care what sort of heifers or cows they are selling. 
They may, very likely, have bought the cows dry and put them on some 
rough pasture to eat it down Their main object in keeping the animals 
was to help to turn to some advantage to themselves a piece of rough 
pasture which otherwise would be unprofitable. Such animals do 
not constitute surplus dairy stock in the true sense. They are 
procured and then bred to any bull — it matters not of what quality 
so long as he puts them in calf. Some of their progeny, again, may 
meet the same routine, and .so the practice goes on. No progress can 
be made under such a system. There is no use in a farmer culling hi.s 
stock if he is going to bring into his herd stuff like this. It would 
be much more profitable for him to do a little breeding and stock- 
raising himself (using good bulls, of course) than to persist in depending 
on the auction sale. 

To raise stock on good land certainly does make them more 
expensive as heifers at calving, but then their cost does not represent 
their market value alone to the breeder. There is the added valuable 
knowledge of their ancestors, and their constitution and production ; 
also the knowledge of their treatment and management as growing 
stock as well as their probable capabilities. The farmer has the 
opportunity to give them the necessary care and management that 
will enable them to produce and possess the constitution to do so. 
He can give them the start in life which is so essential, but is 
so frequently overlooked or even ignored. The rearing of any 
heifer calf or bull calf in an indifferent way will never be conducive 
to profitable returns. It is essential to be painstaking. As a rule 
dairy-farmers must select their own young stock and rear them, for 
improvements are never made easily. 

Doubtless many a cow at pre.sent only giving a moderate yield 
could be greatly improved by different methods of handling, but that 
aspect cannot be dealt with in the present introductory article. As 
time and opportunity permit the various aspects of breeding, feeding, 
and management will be discussed in detail. 
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WHEAT -VARIETY TRIAL AT ASHBURTON 
EXPERIMENTAL FARM, SEASON 1926-27. 


A. W. Hudson, B.Ag., B.Sc., Instructor in Agriculture, Christchurch. 

In 1926-27 the trial of a number of varieties of wheat was made at 
Ashburton Experimental Farm for the third season in succession. One 
or two varieties previously under trial were eliminated on account of 
certain imdesirable characters, such as weakness of straw and lack of 
uniformity of type. 

ARRANGEMENT OF PLOTS. 

A very limited area of ground was available, and the plots were 
arranged so as to give the maximum number of replications possible. 

College Hunter*s seed from the previous trials was again used as a 
standard with which the other varieties were compared. Six replica-^ 
tions of the varieties were sown, every third plot throughout being 
sown with College Hunter*s. This arrangement brought the standard 
variety immediately alongside each plot of the other varieties. 
Designating the College Hunter’s by C.HJ* and the other varieties 
as V. I,” V. 2,” &c., the following example, using three varieties, 
illustrates the lay-out : — 

V. i—C.H.—Y. 2— V. 3— C. 7 /.- V. V V. 2 - -C.//.— V. 3— V. i— C.H., &c. 

In all, 1 18 plots were sown in this way. Each plot was one width 
of a seven -coulter drill, and separated from its neighbours by 14 in. 
spaces (see Fig. i). The method of sowing was as descril^ed in the 
Journal for Jul}^ 1926, p. 6, under heading of ‘‘ Cereal Manuring 
Experiments.” 

SEEDING. 

Again seeding was done so as to give as nearly as possible the same 
number of seeds per acre for each variety. This was done as in 
previous years by weighing a large number of loo-grain samples, 
calculating their mean weights, and then estimating the weight of each 
variety required to give the same number of seeds as ij bushels of 
College Hunter's. An amount as near as practicable to the quantity 
thus calculated was sown. 

METHOD OF HARVESTING. 

Each plot was divided into four subplots each 36^ yards in length. 
All but five varieties ripened before the standard variety (see table), 
and had to be cut with reaphooks. The remainder were cut with the 
reaper-and-binder. 

Reasonable care was taken to keep varieties pure, although a little 
mixing is of no consequence, as, in addition to the comparative yield 
trial, several of the varieties were grown in ” increase ” plots which 
were carefully rogued and every care taken to keep them pure during 
and after harvesting. 

The yields, &c., are shown in the table on page 316. 
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FIG. I PORTION OF THE WHEAT VARIETY PLOTS AT HARVEST-TIME IN JANUARY, I927 (OAT CROP IN FOREGROUND.) 

The College Hunter’s plot.s are marked by crosses Some of the carly-ripening varieties, cut by hand, are seen in stook. 

[Photo by the Writer,, 


Yteld of Wheat Varieties at Ashburton Experimental Farm, ig 26 - 2 y Season. 
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COMMENTS ON THE TABULATED RESULTS. 

In the 1926-27 season seven varieties have proved superior in yield 
to College Hunter's to a significant extent ; five varieties equal 
•College Hunter's, or at least do not differ from it significantly ; and one 
(Yeoman II) has proved decidedly inferior. Th(' Yeoman II replaced 
Yeoman I of the trials of previous .seasons, and suffered a severe 
handicap on account of very poor germination in its first season in New 
Zealand. Hence its poor yield must not be regarded as representative. 

The sea.son 1925-26 was an unusual one in that the winter was 
extremely wet. The whole crop, btdng in a paddock which poached 
very badly, was (extremely poor, the yields ranging from 7*7 to 15-2 
bushels per acre on different plots. Certainly the College Hunter's 
showed its ability to withstand extremely bad conditions better than 
most of the other varieties. 

Four of the varieties shown in the table showed no significant 
difference from the standard, while all the remainder were decidedly 
inferior. The varieties Major, Queen Fair, White-straw Tuscan, and 
Marquis, which in 1924-25 and 1926-27 yielded so much better than 
College Hunter's, did very poorly in the 1925-26 season. 

The 1924-25 season's results showed a marked resemblance to those 
of 1926-27. The two varieties which have been most erratic in 
behaviour are Red Fife and Essex Conqueror The former out- 
yielded Hunter's in the 1924-25 season by 57 bushels, but docs not 
differ from it in the 1926 27 season The latter has ad\'anced from a 
yield of 5 bushels less than Huntt*r’s in 1924-25 to one practically equal 
to it in 1926-27. 



FIG. 2. PORTION OF THE WHEAT VARIETY PLOTS IN K\RLY STAGE BADLY ATTACKED 

BY GRASS-GRl’B 

Plots SO alfected were not taken into account in calcuh?ling yields Photo taken 
on 13th October, 1926. 


[Photo by the H ritcr. 
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Origin of Seed Trial. 

The question was raised as to whether seed from a crop yielding 
about 15 bushels per acre would be as satisfactory as that from a 
40-bushel crop. Dr. F. W. Hilgendorf, of Lincoln College, was of opinion 
that both samples would prove equally satisfactory, and a double trial 
was decided upon. A sample ot the "line of College Hunters used as 
the standard in the Ashburton variety trial w^hich had been two seasons 
removed from Lincoln College and yielded 15 bushels per acre in the 
1925-26 season was tried at Lincoln (x)llege against College Hunter's 
which had 5delded 40 bushels per acre at Lincoln in the 1925-26 season. 
Correspondingly, a sample of the latter was transferred to Ashburton 
and included in the variety trial. As will be seen in the table, there 
was no significant difference in yield between the two. 

Dr. Hilgendorf reports on the College trial as follows : '' Comparison 
was made between twenty-three paired plots. Mean of College seed 
plots, 33*6 bushels per acre ; mean of College Ashburton seed plots, 
347 bushels ; difference, i-i bushels. Odds in favour, 16 to i (non- 
significant). The total superiority of all the Ashburton seed plots 
over all the College seed plots was 27 bushels. In one pair of plots 
the difference in favour of the Ashburton se(‘rl was 13 bushels per acre. 
This single plot accounted for almost half the increase, and suggested 
an error in threshing or weighing, or a gross irregularity of soil. If 
this single plot was left out half the superiority of the Ashburton se(‘d 
would disappear, ajid in any case it is non -significant." 


The excellent work of Mr. J. G. McKa}^ in the drilling of the plots 
is (.‘vident in the photograf)hs. His valued assistance, and that of others 
mentioned in a previous article, was largely n^sponsibk' for the siicc(‘ss 
•of the work as a whole. 


BLISTER DISEASE OF APPLES. 

An investigation was made by the Biological Laboratory into the causes of an 
obscure disease that made its appearance last season in certain parts of the 
Motueka fruitgrowing district — the blister disease of apples. The annual report 
on the work of the Laboratory states that although the lesions which occurred 
in the fruits show'cd the presence of a fungus Coniothecium this parasite was 
tound to be of merely secondary importance Certain physiological irregularities 
had been brought about by unfavourable soil conditions, w^eather conditions, and 
orchard-management. After closely examining the circumstances in which affected 
trees were to be found, the conclusions reached were that the rooting-systems 
were feeble through shallow rootiYig due to an impenetrable pan, through root- 
iniury in cultivation, and through lack of drainage. 7'he remedy recommended 
was to raise the vigour of the trees by various means, such as drainage, manuring, 
thinning, hard pruning, dx., according to the circumstances involved. Another 
non-parasitic disease— brown-core of apples — which showed itself in the form of 
brownish masses variously distributed in the pith and cortex of apple fruit, was 
ascribed fo similar causes, and was probabl}'^ precipitated by the unusual weather 
conditions that preceded its appearance. There is little doubt also that the dying- 
back of Delicious and Sturmers that was unusually prevalent in this season was 
due to similar causes. There is no doubt that this investigation uncovered a 
group of conditions that have been insidiously operating against the orchardists 
on a very considerable area of country. 
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OPEN FERN -LANDS OF THE KING-COUNTRY. 

NOTES ON THE ARIA CO-OPERATIVE TRIAL BLOCK. 1926-27. 

J. E. F. Jenks, N.D.A., Instructor in Agriculture, Te Kuiti. 

Field trials in connection with grassland must necessarily be of a 
more prolonged nature than those with annual crops, and the attain- 
ment of reliable results is a matter of several years' work. The trials 
at Aria, though they have included some useful work with fodder crops, 
are located in a district where every farmer is primarily a grassland 
farmer. Consequently the value of these trials lies in the accumulated 
observations of several years' work in the formation and treatment 
of pastures rather than in any one season's results. (Previous articles 
on the work at Aria have been published in the Journal for March, 1925, 
and September, 1926.) 

CROPPING. 

The past season saw the close of the cropping. The flat (Fields 
A and B) was ploughed in November last, and sown on 7th 
December with millet mixtures. Earlier sowing would have been 
prc'ferable, but was not possible owing to the waterlogged nature of 
this particular area. P'our .]-acre plots were sown as follows : — 

(a) Japanese millet 16 lb., cow-grass 4 lb., per acre ; cost, 7s. 4d. 

(b) Japanese millet 12 lb., black barley i bushel, pxT acre ; cost, 

I2S. 

(c) Japanese millet 20 lb. per acre ; cost, 3s. 4d. 

(d) Japanese millet 12 lb., Hickor3’ King maize i bushel, per acre ; 

cost, I2S. 

Manure, 2i cwt. 44/46 super })er acre. 

Grazing was commenced on 14th January, and continued at intervals 
throughout Januar3^ February, and early March. The crop maintained 
the flow of milk and probabl^^ left a profit. An acre of millet costs 
for seed, manure, and labour about £2 10s., and will provide succulent 
supplementary^ feed for at least five cows for two months at a time 
when it is important to arrest the natural tendency’ for the flow of 
milk to decrease. An extra 8 lb. of butterfat per cow (i lb. per week) 
•covers the cost of the crop. It is always advisable to sow in two 
portions and graze alternate^. Of the four plots, {a) and (c) were 
the best as well as the cheapt\st , (a) is a useful mixture when the 

land is not required for cropping until the following spring, as it checks 
weeds and provides some good autumn feed. The black barley made 
a poor showing ; the millet is too strong a competitor during the 
warmer weather. The maize was well eaten, but was very thin owing 
to the seed being imperfectly covered. 

Field L, where the lucerne failed, was ploughed and w'orked for 
swedes in December. Unfortunately, drilling was delayed till 14th 
January, and the fly played havoc with the young plants. Experience 
this season in the King-country was that early drilling (loth to 20th 
December) gave the test results. A number of plots were sown ; 
Superlative, Bell's Mervue, Best of All, Bell's Improved Bronze-top, 
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Crimson King, Prima Donna, Sharpe's Ai, Sharpe's Ne Plus Ultra,. 
Danish Giant, Bangholm, and Studsgaard. Manure was i cwt. basic 
super and i cwt. bonedust per acre (the lucerne had been top-dressed in 
September). 

On the whole no variety showed definite superiority over the 
Superlative ; the crop was not good enough for weights to have any 
significance, though some good individual roots were grown. Bang- 
holm, a white-fleshed Danish swede with a top resembling a soft turnip,, 
grew fast and showed great promise, but started to decay early in 
July ; for early use this variety may prove useful. Chou moellier was 
a good crop, but thousand-headed kale gave as much feed and seemed 
to be preferred by the cows. A mixture of Italian rye-grass and sub- 
terranean clover showed good promise as a catch-crop for early spring 
use. The hay and roots were fed out on Field J, which should help 
that paddock considerably. 

NEW GRASS. 

After the millet in Fields A and B (the flat) was finished, the land 
was ploughed, worked, and sown to permanent grass with 3 cwt. 44/46' 
super and i cwt. blood-and-bone per acre. Then' are eight J-acre 
plots, as follows : — 


Pasture Species. 

1 Plots I, 4 J 

1 and 7. j 

Plot 2 . 

Plot 3 . 

Plot 5 . 

Plot C, 

Plot 8. 


1 

' lb. 

lb 

lb. 

1 

lb 

lb. 

lb. 

Italian rye-grass 

4 

4 

4 

4 

8 

10 

Perennial rye-grass 

12 

12 

8 

15 

12 

12 

Cocksfoot (Akaroa) 

<S 

. . 

14 




Crested dogstail 

1 

I 

3 

I 

I 


Timothy 

2 

2 

1 

3 

2 

4 

Meadow-foxtail 

2 

2 

. , 

4 

H 


Meadow-fescue 


10 




Poa trivialis . . 

i 

i 


I 1 

”4 


Paspalum (Australian) . . 




5 


Cow-grass 

Alsike 

3 

1 . . , 

3 

3 ! 

3 

3 

3 

White clover . . 

I 

1 ' 

I 

I 

I 

I 

Subterranean clover 

' ..^ 1 

i ; 

i 

i 

I ' 

I 

Prairie-grass . . 



1 * 

Total seeding per acre . . 

1 34 ! 

36 j 

34i ! 

1 

^ r 

35 ! 

3it 


* Bushrl. t Excluding prainp-grass. 


Each plot cost approximately £1 14s. per acre for seed."^ This area 
was sown late in March, The young grass started well, but the con- 
tinuous wet during the past winter inflicted serious damage in the 
lower-lying places. 

Field L was sown this spring with a paspalum-rye-clover mixture. 

PASTURE NOTES. 

The plots in Field M continue to be remarkably even as far as 
appearance is concerned. Even the " cheap " mixture on Plot i (rye- 
cocksfoot-clover) is making a good turf. The danthonia on Plot 3 is 
just visible in places, but is overshadowed by the stronger-growing 
species. Plot 4 (no cocksfoot) is always closely grazed and shows 
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distinct promise ; it may well be that under regular top-dressing and 
rotational grazing a permanent sward of rye, timothy, and dogstail 
can be maintained even on this light country. This field was top- 
dressed in August, 1926, with 3 cwt. 44/46 super, and cut for hay 
in January, 1927. At other times it has been grazed at intervals by 
dairy cows. 

The plots in Field F are doing well. Paspalum is gradually taking 
charge of Plot i, where Che wings fescue has done only moderately 
and red-top is hardly to be found. Brown-top and dogstail are doing 
well on Plot 3. The kikuyu on Plot 2 made good progress last 
summer, but its long dormant season (May-October) is against it 
here. Imported wild white clover has done fairly well. 

FERTILIZERS. 

Potash was tried last season in conjunction with the regular top- 
dressing of super. Plots of 30-per-cent, potash were sown in Fields J 
and M at the rate of h cwt. per acre, and kainit in the same paddocks 
at the rate of i cwt. per acre. In Fields E and F, where there is always 
a certain amount of bracken-fern, strips of kainit were sown at the rate 
of 2 cwt. per acre. At no time was there any visible benefit, nor did 
stock show the slightest preference for the potash plots. 

In this locality super apparently gives no better results on limed 
plots than on unUmed. It is reasonable to suppose that basic super 
or lime and super should be better manures than super straight, but 
there is no evidence in support of this theory. One can only conclude 
that readily available phosphates are the outstanding requirement and 
arc the only class of fertilizer profitable to use, at least as far as 
top-dressing is concerned. 

REGRASSING METHODS COMPARED. 

Prior to 1921 the whole area (except the flat) had received the 
same treatment, having been sown to grass in 1905 after turnips and 
never top-dressed. In 1920-21 Fields L, M, and F were ploughed, 
turnipped, and sown to temporary pasture. In 1923 cropping was 
recommenced in these paddocks, and the reclamation of the old 
pasture in Fields J and E was commenced. This old pasture at that 
time consisted (on visual inspection) of fog and cocksfoot, with some 
Poa pratensis, danthonia, and suckling-clover, together with scattered 
bracken-fern and Strathmore weed. It was typical of thousands of 
acres of semi -deteriorated open -country pastures in South Auckland. 

Fields J and M afford the first comparison. Both are more or 
less undulating. At the outset Field J was in rather better condition 
than Field M ; it has a slightly better soil, and had been used by stock 
as a camp. Manures are calculated at to-day's prices plus freight 
and cartage. 

Field J (2| acres) : — Costs from 1923 : October, 192 3, super, slag, 
and hme, ^3 2s. 6d. ; July, 1924, slag, £2 12s. ; May, 1926, seed for 
patch-sowing, £1 ; August, 1926, super, 30-per-cent, potash, and 
kainit, £2 13s. 6d. ; harrowing, sowing manure, mowing, and raking 
fern, £4 : total, £1^ 8s., or £4 17s. 6d. per acre. 

Field M : It is allowed that the value of the crops grown -turnips, 
millet, and oats — ^paid for ’the seed, manure, and labour expended 
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on them — a conservative estimate. Costs since 1923 are as follows: 
Autumn, 1925, ploughing, working, and sowing, £4 ; seed and manure, 
£6 7s. ; August, 1926, super, 30-per-cent, potash, and kainit, £2 8s. ; 
harrowing and sowing manure, £1 : total, 13 15s., or £6 17s. 6d. per 
acre. 

Thus Field M has cost £2 per acre, or approximately 40 per cent., 
more than Field J, but there is no question as to their relative quality. 
The pasture in J has certainly shown great improvement, but response 
has been slow, and the turf is still far from being first-rate. It is 
barely up to dairjdng standard ; the cows are not fond of it. Field M 
would be considered good even in the best parts of the Waikato. It cut 
over tons of hay per acre, and the cows will break fences to get 
into it. Admittedly, it is still young, but the bottom is steadily 
improving ; every ounce of manure now applied to it will benefit good 
grasses and clovers, while half the manure applied to J is still going 
on to weeds, bare ground, and low-grade plants such as fog and suckling- 
clover. Bracken-fern is still troublesome in J ; it has disappeared 
in M. The pasture in M is worth at least twice as much to the farmer 
as that in J ; it has certainly not cost twice as much to obtain. 
Unquestionably, it has paid to plough in this case. 

Fields E and F are a parallel case. Field F was sown down after 
cropping in September, 1924 ; spring sowing let the fern away, and 
though it is now well in hand autumn sowing would have been prefer- 
able. Costs since 1924 : — 

Field E (i| acres) : July, 1924, slag and basic super, £1 ; May, 
1926, basic super and kainit, £1 13s. ; May, 1926, seed for resowing, 
£1 ; cutting fern and sowing manure, £1 los. : total, £5 3s.. or 
approximately £3 9s. per acre. 

Field F (i acre) : Spring, 1924, ploughing, working, and sowing, 
£2 ; spring, 1924, seed and manure, £3 ; August, -1926, super and 
kainit, £i 5s. ; harrowing and sowing manure, los. : total, £6 15s. 

Both paddocks are rather steep and only just ploughable ; in fact, 
one would hesitate to plough. However, the top-dressing of old 
run-out grass in Field E has been disappointing ; even surface -sowing 
in conjunction with the manure has not been wholly satisfactory. Cer- 
tainly the pasture has improved, but the original grass was too far 
gone to respond, except, of course, in those places where the fern had 
been kept in check. On the other hand, the cropping and ploughing 
checked the fern in Field F, and an opportunity w^as afforded for the 
establishment of a good sole of turf-forming species such as paspalum, 
brown-top, and Lotus major. Field F responds well to fertilizer and 
is closely grazed by the stock ; it is worth fully twice as much per 
acre as Field E, where the grass still occupies less than half of the ground 
and a constant war must be waged against weeds and fern. This 
does not mean to say that all pastures must be ploughed before they 
can be regenerated, but it is evidence that where pastures on plough- 
able land have seriously deteriorated it is sound policy to plough 
and regrass first. 


ophthalmia (Temporary Blindness) in Sheep . — This complaint was <*eported 
as rather common in the Wairarapa, Stratford, and Marlborough districts during 
the past year. Investigations in progress at the Wallaceville Veterinary Laboratory 
suggest that the disease is contagious. 
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FARMERS’ FIELD-CROP COMPETITIONS. 

AUCKLAND PROVINCE, SEASON 1926-27. 

J. W. Woodcock, N.D.A., Assistant Instructor m Agriculture, Auckland. 

Farmers’ field-crop competitions were continued during the 1926-27 
season at Otorohanga, Whangarei, and Mauku, and new competition*^ 
were established at Elstow (Te Aroha), Te Kowhai, and Cambridge. 
Although the excessively wet weather last spring was detrimental to 
good cultivation in the early stages of growth, the subsequent results 
obtained were highly satisfactory. Altogether sixty-two crops were 
judged, of which thirty-eight were mangolds, five carrots, eleven 
swedes, six soft turnips, and two chou moellier. 

The judging was carried out at Mauku by Mr. T. H. Patterson, 
Instructor in Agriculture, and at the other centres by Messrs. 
Hambljm, Jenks, Wild, and the writer, all of the Fields Division. 
In most cases farmers turned out in fairly large numbers to see the 
crops judged. A display of cups, trophies, and roots from winning 
crops was staged at the Waikato Winter Show, the exhibits being 
described by cards giving fuU particulars of origin and cultural methods. 

At the various centres which have been holding competitions for the 
past two or three years the average yield of roots is steadily increasing 
and the standard of cultivation has improved. Moreover, farmers, 
by accompanying the judges, themselves gain useful knowledge by 
observing other crops and the conditions under which they were grown. 


MANGOLDS. 


The mangold crop is the most popular one from the competitive 
point of view, because it is one that responds to care and cultivation ; 
and since a comparatively small area is grown on the farm it is a crop 
in which the farmer generally takes special pride. 

The following particulars, giving the yield per acre at three centres, 
show how the average of the first three winning crops at each centre has 
been increased ; — 

1934-25. 1925-26. 1926-27. 


Mauku 

Otorohanga 

Whangarei 


53 tons 60-5 tons 01-5 tons. 

. . (yfy ,, 66*6 ,, 

42 57 


The various competitions in 1926-27 were won as follow^ 

Mauku : R. K. Membery, Patumahoe ; Prizewinner Y(dlow Globe 
variety, 71^ tons per acre. 

Otorohanga : H. A, Lurman, Otorohanga ; Prizewinner, 81 tons 
per acre. 

Whangarei : J. Breslin, Titoki ; Long Red, 64 tons per acre. This 
is Mr. Breslin’s second win in succession, and he gained both first and 
second places in this year's competition. 

Te Kowhai : A. G. Porter, Te Kowhai ; Jersej' Queen and Yellow 
Globe, 59-6 tons per acre. 

Varieiies . — The Prizewinner variety is rapidly displacing the once 
popular Long Red, especially on the volcanic soils and light loams, 
although Jersey Queen has a wide popularity, especially in Waikato. 
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White Sugar is growing in favour. This variety has a higher sugar 
and dry-matter content than any other variety, besides being a heavy 
cropper, and it is probable that if points were given for feeding-value 
as indicated by the sugar content the White Sugar mangold would hold 
its own in popularity with any other. The Long Reds grown in the 
competitions were inclined to become hollow after the bulbs had 
attained a fair size. 

Manuring . — One of the most outstanding features of the competitions 
was the response to organic manures. At Otorohanga the winning 
crop was given 4 cwt. of fish-manure in addition to cowyard manure ; 
the second crop had liquid pig-manure, while the third was grown on a 
heavily dunged soil. At Mauku the winning crop received 5 cwt. of 
30-per-cent, potash salts only, but it must be realized that this followed 
an early potato crop which was manured with about a ton of a mixture 
half of which was bonedust. Moreover, it had previously had a good 
deal of dung. The need for organic manures for the mangold crop on 
the lighter soils is apparent, and this fact has often been demonstrated 
in the past, especially where the crop is not taken after grass. Some 
of the best crops were top-dressed with nitrate of soda, which is good 
practice if done early enough. Most of the competitors realized the 
need for salt and potash. 

Spacing . — -This was the greatest limiting factor. Some well- 
cultivated crops lost tonnage in this way, while other crops not so well 
cultivated gave heavy yields. The rows should be just wide enough 
to allow the crop to be intercultivated with fair ease, and 24 in. to 26 in. 
apart is quite a suitable distance, varying, of course, with the variety 
grown. 

Previous Cultivation . — This is a most important factor on volcanic 
soils with a poor moisture-holding capacity and a low humus content. 
The first ploughing, especially if the crop is taken after grass, should 
be early, in order to allow the vegetable matter to become well in- 
corporated with the soil. The winning crops were all well cultivated 
both* before and after the seed was sown, and the first ploughing was 
done in June and July. 

Amount of Seed and Time of Sowing . — ^Thesc factors varied con- 
siderably, but it would appear that a fairly heavy seeding — from 6 lb. 
to 8 lb. per acre — gives the best crops. The practice of sowing the seed 
in specid beds and transplanting the young plants is becoming a popular 
one in Auckland Province. The labour required for this method is 
probably not much more than is needed for .singling, since in most 
cases the plants are put in with the aid of the plough. The ground 
can be given much extra cultivation before the planting-out is done, 
just at the time when annual weeds are most vulnerable. Further, 
where grass-grubs and caterpillars are bad this method is again of 
advantage in that the larger plants are not generally attacked. Most 
of the crops not grown in this manner were grown on the ridge, but it 
is doubtful whether ridging the land pays if the land is fairly clean, 
unless it is done on heavy land with plenty of moisture. The date of 
sowing varies according to the district : late October is suitable for the 
North, but the middle of November appears quite early enough for 
South Auckland. 
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After-cultivation . — This is one of the most important factors in the 
production of a heavy crop, yet it is one that is too often overlooked, 
and the particulars of cultivation after the crop was sown are often 
omitted from the entry form as if it were a fact too trivial to mention. 
Yet all the winning crops were well cultivated, most having been 
horse-hoed five or six times. In order to produce 80 tons of a crop 
containing at least 60 tons (j:)robably more) of water, it is essential to 
conserve as much soil-moisture as possible, and this can be done only 
by keeping the surface well cultivated during growth of the crop. 

In all competitions the initial entries were large, but during the 
course of the season many withdrawals were made for various reasons. 
It must be impressed on farmers that the chief aim of the competitions 
is to get at the reasons for the failures, as well as the methods employed 
by the successful growers, and it is the knowledge to be gained" as 
much as the prize to be won that should produce the greatest effort. 

CARROTS. 

The carrot crops judged showed a marked improvement on those 
of the previous year. Two competitions were held, one at Whangarei 
and the other at Otorohanga, but at the latter centre only one entry 
was received. This was an excellent crop of White Belgians, yielding 
41 tons per acre, grown by E. Langkilde, Otorohanga. The Whangarei 
competition was won by H. Crane, Ngaratunua, with a crop of 42 tons 
per acre of White Belgians, a variety which predominated in the competi- 
tion. P>om 2 lb. to 31b. of seed per acre, sown in 14 in. drills, gave 
the best results, but under these conditions the hand-hoe only can be 
resorted to. The chief fault noticed with the crops in this competi- 
tion was the neglect of proper thinning in the rows. 

SWEDES. 

Two competitions were held, one at Otorohanga and the other 
at Elstow. Th(' former was won by Mr. J. Sing, Otorohanga, with 
60J tons per acre, while Mr. W. T. Dale, Waihou, carried off the 
honours at Elstow with a crop of 43*4 tons. 

Superlative was the variety most used, and it proved to be an 
excellent one for both districts. Basic super or super and lime appc'ar 
to be quiet adequate for manuring, but there is a tendency to use too 
little. On the lighter soils a proportion of bonedust, up to one-third 
or one-half of the mixture, might be added with advantage. Most crops 
were grown in 12 in. or 14 in. rows without after-cultivation ; it has 
been found that ridging or the use of wide rows reduces the yield 
per acre, and intercultivation does not appear to be payable. The 
rate of seeding was invariably 12 oz. p(‘r acre. 

SOFT TURNIPS AND CHOU MOELLIER. 

One competition for soft turnips was held at Elstow, the winner 
being Mr. A. Davey, Te Aroha, with 28 J tons per acre of the Green 
Glote variety. 

The only competition for chou moellier was won by Mr. J. P'ortune, 
Otorohanga, with a yield of 27 tons per acre. 
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GENERAL. 

In all the competitions the interest taken by farmers and the 
results obtained were excellent, considering that many of the com- 
petitors are breaking in new country. Substantial prizes were donated 
by a number of interested individuals and firms. The judges desire 
to record their gratitude to the various committees for the arrange- 
ments made in connection with the judging of the crops. At most 
centres the practice of having a gathering of farmers in the evening 
when presenting the prizes is popular, and the social side receives due 
consideration. 

BOYS’ AND GIRLS’ AGRICULTURAL CLUBS. 

TARANAKI AND WANGANUI DISTRICTS COMPETITIONS, 

SEASON 1926-27. 

J. M. Smith, Instructor in Agriculture, New Plymouth. 

Competitions similar to those of preceding years were conducted in 
the North and South Taranaki and Wanganui districts during last 
season. Root-growing was carried out in all three districts, while 
calf-rearing competitions were operated in both the Taranaki centres. 

CALF-REARING. 

The work of this branch was marked by a very substantial increase* 
in the number of entries, and also by a decided improvement in the 
quality and condition of the calves brought forward for judging. 
There is little doubt that the work of the past few years is now being 
reflected in the quality of the animals reared, and the matter of 
judging becomes more difficult each season. There are two distinct 
classes — the Jersey-Ayrshire cross and the Friesian-Shorthorn cross, 
or a light breed and a heavy breed — and in both of these classes 
there are two distinct competitions — one for condition and one for 
dairy type. It may appear to some that undue importance is being 
attached to condition, and that dairy type is being left in the back- 
ground, but it must be remembered that the competition is primarily 
one for rearing the calf and not for the selection of calf or dam. While 
the importance of type is fully recognized, the fact remains that if a 
competitor can successfully rear a calf showing httle or no type it 
naturally follows that he or she can rear a ‘‘typey’’ calf just as well. 

In the sea.son under review the points for chart were reduced to 25, 
and an additional 25 marks were given for knowledge displayed in con- 
nection with the feeding and general management of calves. Although 
the factor of cost is now eliminated as far as awarding points are con- 
cerned, the competitors are still required to state the actual cost of 
feeding. The average cost per head for the season was £1 8s. for 
North Taranaki and £1 6s. for South Taranaki. The entries 
numbered 117 and 283 respectively for these centres. 

Judging was carried out during December, and, as usual, the 
judges gave demonstrations at each of the schools visited, losing no 
opportunity of driving home essential facts in connection with calf- 
feeding. In South Taranaki all group winners are brought to a 
centre for championship judging, and this took place at Eltham. 
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This is far the best method of finally selecting the champions, and an 
endeavour is now being made to" reinstate the system in North 
Taranaki, where it was dropped a year or two ago on account of cost. 

In North Taranaki the championship for the Jersey-Ayrshire cross 
was won by Kathleen Looney, of Koru, who also scored the highest 
number of points for type in this class. For the Friesian-Shorthorn 
cross Keitha Patterson, of Kaimiro, brought forward the animal 
which was finally placed champion, and again this calf scored 
highest for type. In South Taranaki the champion Jersey-Ayrshire 
was reared by L. Brown, of Douglas, while the champion Friesian- 
Shorthom was won by J. Foreman, Tawhiti. The specials for 
dairy type in this district were won by E. Sheenin (Auroa), E. Jones 
(Manaia), B. Green (Okaiawa), and L. Gernhoefer (Rawhitiroa) for 
the Jersey -A^Tshires, and J. Johnston (Hawera), M. Jones (Finnerty 
Road), L. Brown (Douglas), and H. Hammonds (Opunake) for the 
F riesian -Shorthorn s . 

ROOT CROPS. 

The season was not a good one for root crops, particularly in Tara- 
naki. A wet spring delayed sowing considerably, many of the plot.s 
not being sown until after the first week in Decemlx^r. 

The crops and varieties grown in the different districts were as 
follows : North Taranaki - Mangolds, Prizewinner and Long R(‘d ; 
carrots, Holmes' Improved and Matchless White. South Taranaki 
— Mangold^, Red Intermediate, carrots, Barriball. Wanganui-- 
Mangolds, Prizewinner ; carrots, Matchless White. It will be noticed 
that two varieties of both mangolds and carrots were tried in North 
Taranaki. This departure towards experimental work was not so 
much to actually test the v^arielies as to endeavour to create further 
interc‘st by the competitors and their parents, and in this it was 
successful. The grouping in North Taranaki was aJ.so altered in an 
i‘ndeavour to confine the poorer soils to one group, the better soils tr) 
the next group, and so on ; but, while the nt'W groups are ccntainly 
an im}lro^"(*m(mt, anomalies still exist. 

The failure of a number of jdots to see the season out is still a 
matter of concern. By far the biggest factor in reducing the 
number of plots for judging is the intrusion of stock, and we again 
bring this matter under the notice of tlK‘ panmts. It is very dis- 
h(‘artening to the young comixditor to put in much work and care on 
a plot only to have it destroyed a few days before judging. TIk* 
proportion of crops presented for final judging in the diffVrint districts 
was -South Taranaki, 57*4 per cent. ; North Taranaki, 60 p(‘r cent. ; 
Wanganui, 68 per cent. 

The placings for the championships wer<' as follows, tlu‘ plact s 
named referring to schools in each casf^ : — 


North Taranaki — Jonsrui. 

Mangolds: ist, R Thomas, Tataraimaka . .. .. 114 ]i 

2nd, V. Penwarden, Tataraimaka . . . . 107 j 2 

3rd, D. Graham, Waitara . . . . . . 113 16 

Carrots: ist, J. Moffit, Warea .. .. .. 60 13 

2nd, T. Western, Bell Block . . . . . . 42 o 

3rd, J. Thomason, Egmont Village . . . . . . 40 o 

Best- kept plot : R. Burrows, Vogeltown. 
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South Taranaki : — 

Mangolds : ist, G. Putt, Otakeho . . 

2nd, W. Laursen, Okaiawa 
3rd, B. Laursen, Okaiawa 
Carrots ; ist, Una Glynn, Ohangai . . 

2nd, N. Walker, Okaiawa . . 

3rd, R. Taylor, Ngaere 
Best- kept plot : L. Gernhoefer, Rawhitiroa. 
Wanganui : — 

Mangolds : ist, C. Morrison, Turakina 
2nd, S. L. Harris. Bull’s. . 

3rd, A. Blake, Waverley 
Carrots : ist, A. Blake, Waverley . . 

2nd, G. Hamlyii, Kakaramea 
3rd, L. Stewart, Ngaturi . . 


Tons cwt. 
124 II 
108 o 
105 8 

65 14 
67 6 

62 3 


119 17 
123 5 

117 12 

69 9 

70 14 

05 8 


It will be noticed that in some instances the winner's crop was 
actually lighter than that of the second placed competitor ; in these 
cases the competitor with the heaviest crop has lost points probably 
on chart. 

The usual exhibits were again staged at the New Plymouth, 
Hawera, Wanganui, and Wellington winter shows, and were the 
object of much favourable comment. 


Senior Boys’ and Girls’ Clubs. 

With a view to sustaining and extending the interest in the move- 
ment, and as a means of continuing the instruction over that period 
between the junior clubs and the farmers’ competitions, semior clubs 
were organized last season in South Taranaki. (topping was the 
activity taken up ; the area to be grown was fixed at J acre, the crops 
selected being carrots and mangolds. Further, for the purpo.se of 
creating additional interest and for instructional reasons it was 
decided to embody a manurial trial in the competition. For this 
purpose a standard manure consisting of three parts super, one part 
bonemeal, and one part Nauru phosphate was supplied ; in addition 
half the plot was treated with sulphate of potash at the rate of i cwt. 
per acre, and the other half with salt at the rate of 3 cwt. (x'rtain 
instructions with regard to cultivation, sowing, &c., were supplied, 
but width of drills was left to the discretion of the competitor. Charts 
were also supplied on which such information as description of soil, 
details of cultivation, total cost of cultivation, &c., were to be 
recorded. The points fixed for judging were as follows : Yield, 
2 for every ton ; cultivation, 10 ; quality, 10 ; chart, 15. Twenty- 
three entries were received, and eighteen of the.se completed the 
season's work 

The placed competitors were as follows : — 


Tons rw t. 

Mangolds : ist, W. Dakers, Manaia . . . . . . • • 73 7 

2nd, R. Harding, Ohangai . . 70 0 

3rd, L. Symes, Auroa . . . . . . ..(>48 

Carrots : ist, R. Wallis, Okaiawa . . . . . . ..0110 

2nd, R. Corbett, Awatuna . . . . . . . . 57 8 

3rd, B. Taylor, Ngaere . . . . . . . . 48 7 


With regard to the manurial trial it is interesting to record that the 
average yields of the crops where salt and potash were used were as 
follows : Mange ds — Standard mixture and potash, 45 tons 3 cwt. ; 
standard mixture and salt, 51 tons 8 cwt. Carrots — Standard mixture 
and potash, 42 tons 15 cwt. ; standard mixture alone, 38 tons 
14 cwt. 
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WAIMAUNGA EXPERIMENTAL FARM, 1926-27. 

C. S. Dalgliesh, Fields Instructor, Greymouth. 

The season of 1926-27 was a most unsatisfactory one for the Wai- 
maunga Experimental Farm (Grey Valley). Frequent floods dis- 
organized farm operations and made experimental work ineffectual, 
besides damaging land and fences. These conditions, of course, 
affected the dairy herd, and returns suffered in consequence. Twenty- 
eight cows came in at the commencement of the season, and late 
calvers increased the number to thirty-two. The average yield of 
butterfat per cow for the season was 232 lb., compared with 245 in 
1925-26. 

It was found necessary to dispose of the flock of eighty breeding- 
ewes, which realized good prices at auction sale. One truck- load of 
lambs — Border Leicester -Romney cross — -was sent to Addington and 
sold'^well. They were on the big side for freezing purposes, but were 
very fine lambs for the local trade. 


-mnrnmmmmP’'' 






TAT LAM!<S SENT TO ADDINGTON S VI J^ . 


As mentioned in last years report {Journal, vSeptember, 192!)) the 
grazing of pigs gave good indications for pastiire-improvt'inent. To 
gain further information on this matter it was intended to fence off 
small areas and graze pigs for a certain period, and note if condTions 
of improvement were maintained and wiTe worthy of following up. 
Owing to the difficult conditions it was impossible to fully carry out 
this plan, but so far as it went a IxTter pasture constituent 
resulted than by artificial top-dressing alone, and further experi- 
mental work along these lines is now in progress. Cocksfoot responded 
to the treatment very markedly. Summed up briefly, the indications 
regarding pastures on land of the Waimaunga class are (i) that with- 
out lime and phosphates the result is of little value ; but, (2) where 
lime and phosphates have been used in establishing the pasture, or 
where top-dressing has been done with phosphates and nitrogenous 
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manures (on ground previously limed), the grazing of pigs will improve 
the pasture to an easily noticeable extent ; moreover, stock show a 
preference for this pasture. 

The field-crop experiments imdertaken included several in the 
control of swede and turnip diseases, also tests in the maniuial top- 
dressing and liming of pastures, and sundry rotational trials, &c. As 
.already indicated, however, the severe floods experienced either com- 
pletely destroyed experiments or made accurate work and recording 
impracticable, and it has therefore been decided not to attempt 
publication of any details on this occasion. 


TURKEY -RAISING. 


F. C. Brown, Chief Poultry Instructor, Wellington. 

Success in turkey-raising depends largely on having the right class 
of land for the birds to run on. Turkeys do best on fairly high, sloping 
country that grows tussock-grass and the like, or on flats where the 
soil is of a free sandy loam with good natural drainage. On low-lying, 
heavy, damp ground it will generally be found a difficult matter to rear 
the young stock, especially during a wet season when there is a heavy 
growth of grass. 

Having suitable soil and a generally favourable environment, the 
next great essential is the quality of the breeding-stock. There must 
be no doubt whatever as to their constitutional vigour. Birds that 
liave been late hatched or stunted in growth should never be used for 
breeding, for, if so, trouble is almost sure to be experienced in rearing 
the young stock. It is a common but mistaken practice to use all 
or any members of a flock for breeding-purposes. A vigorous strain 
can on]}' be built up and maintained by careful selection of the 
strongest .specimens for renewal of stock. 

It is also important that the stock are not inbred. Breeding from 
birds that are too closely related is probably more responsible for 
mortality in young turkeys than any other cause. If turkeys are to 
have the power to resist the many troubles and diseases to which they 
are liable it is important that a fresh male from an unrelated strain 
be introduced at least every third season. During recent years several 
breeders ha^a' imported fresh blood of the Bronzewing breed from 
America, and have now the progeny available for disposal, so that 
there is no excuse for any one continuing to breed from birds that are 
too inbred. Whether it be the male or the female, it is a mistake to 
breed trom birds until they are about two years old. Although it is 
common for first-year birds to be bred from, these seldom or never 
produce vigorous progeny. 

In general it is a difficult matter: to rear turkeys successfully when 
confined to a run, especially if the breeding-stock do not possess 
undoubted constitutional vigour and are not thoroughly domesticated. 
If the best results are to be obtained the birds should be allowed a free 
range, at any rate during the day, the whole year round. Of course, 
on small holdings and where there is a danger of their destroying a 
crop in the ripening stage, and particularly one belonging to a 
neighbour, then it may be found necessary to confine the birds in a 
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wire-netting enclosure. Where it is found really necessary to do this 
the larger the run provided the better will it be for the welfare of the 
birds. 

In the mating of turkeys one male bird should be allowed to every 
eight to ten females. Turkey-eggs take about twentyeight days to 
hatch, and usually from seventeen to twenty eggs are sufficient for 
the hen to brood properly. Where breeding-turkeys are allowed to 
range it is a good plan to let the hen select her own nest and bring out 
her own chicks. When she has commenced to sit, care must be taken 
to disturb her as little as possible. It is a good plan to have food and 
water close by, so that she can come off the nest and obtain feed and 
water at will. 

After the poults have been hatched for about twenty-four hours 
both the hen and her brood should be placed in a large open-fronted 
watertight coop made free from cracks in the sides and back walls as 
a preventive against draughts. In this way the birds are provided 
with plenty of fresh air without harm. Better far to have the birds 
in the open than in a coop through which the wind blows. Draught 
is as fatal to young poults as it is to chickens or ducklings. A 
suitable coop can be made on the lean-to style — say, 3 ft. square, 
2ft. bin. high in front, and 2ft. at the back. The front of the coop 
should be covered with i-in.-mcsh wire netting, with a door con.sisting 
of a light frame covered with wire netting. The coop should have a 
wooden bottom raised .slightly above ground-level. This will prevent 
the hen and her brood from getting swamped out if very wet weather 
conditions prevail. 

For the first few days both the hen and poults should be confined to 
the coop, and during the next week the coop should be arranged in such 
a way that the young ones can have their liberty. This can he easily 
arranged by having a hinged board at the bottom of the door, which 
can be opened up or closed as required. By this means the poults 
are encouraged to take exercise, an essential for healthy growth. 
Many breeders, especially where the birds are being reared under semi- 
confined conditions, have a movable wire-netting run in conjunction with 
the coop. Thus the coop and run can be frequently removed to fresh 
ground, while in addition the young ones are protected from cats, 
weasels, &c., until they reach a safe age. Here may be emphasized 
the imp)ortance of clean ground ; it is merely courting disaster to try 
and rear young turkeys on tainted soil. Unless the birds are being 
bred on an absolutely free range and in a natural way a brood coop 
such as de:-:cribed is invaluable. It is true that the mother hen can be 
depended upon to protect her young during the heaviest of rainstorms, 
but if they are later trailed through long wet grass the mortality is 
almost .sure to be great. 

Young turkeAJ's require no food for at least twenty-four hours after 
being hatched. " Then for the first few days they should be given 
stale bread soaked in milk and squeezed dry, in which some hard-boiled 
egg, finely minced, has been mixed. As a change they can have rice 
that has been boiled in milk. As the birds develop they may be given[a 
mash made of finely-ground wheat, bran, maize-meal, and oatmeal. The 
food must be mixed to a dry consistency. When the poults are four 
weeks old they should be fed three times a day with mixed broken 
grains such as wheat; maize, or barley. Young poults are always 
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slow to take food, and it is a mistake to try and force them to eat. 
They have small crops, and require to be fed frequently, but only a little 
at a time. Young turkeys should be fed on flat wooden trays and not 
on the ground. On no account should mash food be left before them to 
become fermented, or bowel trouble is almost sure to follow. Clean water 
or milk should be given from the outset, and left before the birds at 
all times, while an ample supply of grit is essential for both old and 
young stock. Milk is a valuable drink as well as a food for young 
turkeys. Where this is provided special care must be taken to keep 
the containers in a thoroughly clean state. Finely-chopped green- 
stuff, such as lettuce, young onions, or dandelion-leaves, should be 
fed daily. Charcoal is also good for turkeys, and should be freely pro- 
vided to birds of all ages. 

One of the chief points in rearing young turkeys»is to keep them free 
from vermin. To guard against these the sitting turkey should be 
well dusted with insect-powder before commencing to sit, and again 
before the pipping stage, while during the time she is rearing an 
occasional dusting will do good. The hen should not be dusted when 
the poults are very j^oung, as the powder may get into their eyes and 
cause blindness. Where the hen is sitting in a dry place, and 
particularly when the weather is warm and dry, it is a good plan to 
keep the soil under the nesting-material slightly moist, especially at 
pipping-time. This will prevent the membrane lining of the shell 
from becoming so tough and dry that the young bird is unable to 
pierce it — a common cause of fully-developed chicks dying in the shell. 

Where turkeys are being kept on a limited area of land and are 
allowed a free range at all times, or even during the day, they will 
pick up a great part of their living in green material, seeds, insects, 
&c. It is, however, a good plan to give them a light meal at regular 
times in the morning and evening, as this will encourage them to come 
home at night. Turkeys are great wanderers, and if not induced to 
come home at night to obtain food there is no telling where they may 
roam to if they have the opportunity. A suitable meal may consist 
of a mixture of grains such as wheat, maize, oats, &c. 

In most parts of New Zealand turkeys do not require houses to 
sleep in ; the less coddling they receive the better. There is no better 
place for a turkey to roost than on a rail fence or in a tree. In the 
management of turkeys any bird that appears sick should be isolated 
at once, particularly if the bird shows a serious decline in weight and 
the droppings are a green and yellow colour. These symptoms usually 
indicate that tuberculosis is present — a disease which turkeys are 
prone to. When a bird gives definite symptoms of being affected 
with this disease it should be destroyed and the carcase burnt. 

When from eight to ten weeks old the young birds commence to get 
a red head. This period is one of the most critical of their lives, as 
from no apparent cause it is then common for them to suddenly die. 
At this stage the birds should be fed well away from the homestead, 
in order to induce them to take a maximum of exercise and secure an 
abundance of natural food. Plenty of chopped onions will be beneficial 
at fthis stage. The turkeys should also be encouraged to roost, 
preferably in trees. A person experienced in rearing turkeys recently 
informed the writer that he .saved the lives of many birds by giving 
them a drop of port* wine when the red head was beginning to show 
and they had taken a sudden seizure. 
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SEASONAL NOTES. 


THE FARM. 

MANIPULATION OF THE REAPER-AND-BINDER. 

Reaping-machines should now be overhauled and put in readiness 
for the approaching cereal harvest. The binder is admittedly one 
of the most complicated machines used on farms, and its manipulation 
calls for considerable skill, both in the correction of mechanical troubles 
and in the adjustment of the working-parts so that it continuously 
delivers straight-butted and well-tied sheaves. 

The Reel, — The reel requires continuous adjustment, depending on 
the height of the crop and the direction in which the crop is leaning 
Its function is to bring the crop forward to the knife and over on to the 
platform. The reel should normally be set so that the vanes strike 
the crop just below the ears, and do not leave contact till the grain is 
falling towards the platform. If the grain is leaning away from the 
knife the reel must be moved forward and down ; if leaning towards 
the knife, moved back. 

The Platform and Canvasses, — Under ordinary conditions the plat- 
form is run sloped slightly forward to the knife, but its inclination must 
lx- altered, depending on the movement of the grain. If the grain tends 
to mount the elevators heads first, then lower the platform and tilt it 
backwards ; if the grain moves butts first, raise it and run with a for- 
ward slope. The platform and elevator canvasses .should be carctully 
attended to. All broken .slats should be renewed, and it is usually 
best to replace any that are at all cracked, as these generally break 
later on and may hold up the machine. The canva.ssc.s must be buckled 
evenly, otherwise they tend to mov(* to the tighter side, which strains 
the rollers and breaks the slats. Canvas shrinks when it is wetted, 
and the canvasses .should be loo.sened each night either by an adjust- 
ment lever or by loosening the buckles. On putting the binder away 
at the end of the sea.son the straj^s on the canvasses sliould be carefully 
oiled. 

Binder-deck and Butfor-hoard, — The elevating-canvasses lift the 
grain from the platform canvass and deliver it at the top of the 
binding-deck. The grain is then moved down the packers by the 
buttor-board situated at the fore end of the binding-deck ; an exten.sion 
of this board straightens the butts of the sheaves. The board is 
adjustable for long and short grain, but should not be moved with the 
idea of altering the position in which the band is placed. The position 
of the band is altered by sliding the binding attachment backwards or 
forwards. The constant adjustment of the deck to suit varying 
heights in the crop is very important if the bands are to be profvrly 
placed on the sheaves. 

Tying-mechanism. — The grain pa.sses down the binding-deck over a 
length of twine until it reaches the compre.ssoi-arm, against which 
it is packed by three packers until a bundle large enough for a sheaf 
has been formed. The size of the sheaf is altered by moving the 
compressor-arm towards or away from the packers. Some machines 
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have a special trip-lever on the deck of the binder, and in altering the 
size of the sheaf this lever should be lowered for large sheaves and 
raised for smaller ones. When the sheaf is being formed the twine 
is held at one end in the twine-retainer in the Imotter-head, and at 
the other end by the tension-rollers at or near the twine-can. If the 
tension-rollers hold the twine too tight the free end of the twine may 
be tom out of the twine-retainer, or the twine may break ; if the 
rollers allow the twine to pass too freely the band is loosely laid round 
the sheaf. After the tension-rollers have been adjusted to make a 
straight band the tightness should be adjusted by altering the pressure 
necessary to set the binding-mechanism in motion. When a binder 
throws untied sheaves it is usually due to one or other of the following 
causes : (i) The needle may be bent and fail to pass the twine over 
the knotter-bills into one of the notches in the twine-retainer ; (2) 
the twine-tension is too great ; (3) the twine-retainer is loose and 
fails to hold the twine while the knot is being tied ; (4) the spring of 
the knotter-bills is too loose ; (5) the knife may be dull or out of time. 

Driving-mechanism . — ^The sprocket-wheels and driving-chains should 
be carefully examined. The wheels should be exactly in line and the 
chains run fairly slack, as they are liable to break if too tight. All oil- 
holes should be carefully cleaned out, and to make sure that none is 
missed it is a good plan to do the entire length of one shaft before going 
on to the next, ^^en operating a binder it is important to use good 
oil and lubricate the machine thoroughly. New machines generally 
require extra oiling 


HAYMAKING. 

The best time to cut pastures for hay naturally depends on the weather 
and the type of pasture. When mowing permanent pastures it is 
generally desirable to cut early, aiming at a light cut of good-quahty 
hay rather than a heavier cut later in the season. Early cutting con- 
serves a closer turf on the pasture than late cutting, which leaves the 
cocksfoot-plants very tufted, the white clover stunted, and consequently 
a good deal of bare ground. 

The green plants when cut for haymaking contain from 70 to 75 per 
cent, of water. Before they can be conserved as hay this water content 
must be reduced to 15 or 20 per cent. The wind and sun are relied 
on to dry the green material, and of the two the wind is the most satis- 
factory. There is a very general tendency to allow the hay to be 
entirely dried by the sun as it lies in the swathes left by the mower. 
A thin layer of mown grass exposed for long to the bleaching effect 
of the sim becomes very dry and brittle. If rain falls on the material 
left in the swathes or windrows to dry, a great deal of the soluble food 
material is washed out of the hay. Hay of high quality can usually 
only be obtained when it is cured in cocks, so that it loses its moisture 
by wind evaporation, retains its green colour, and is not so liable to be 
spoilt by rain falling during ha3nnaking. 

There is a general tendency at the present time to build very large 
haystacks, regardless of the state of drj^ess of the material put into 
the stack. When hay is stacked a sKght fermentation takes place 
which gives rise to heat, and a certain amount of water is evaporated 
from the warm stack. With damp material this fermentation is more 
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marked, and a considerable amount of heat is generated. In the case 
of a stack haying so great a diameter and height that the heat produced 
ty fermentation, cannot escape as quickly as it is liberated, the stack 
wll go on rising in temperature till firing or smouldering occurs. Heat 
wU escape more readily from a long narrow stack than from one which, 
although containing the same amount of material, is shorter and wider. 
Stacks placed in sheltered comers near plantations are more apt to heat 
ihan stacks well out in a paddock and exposed to the wind. 

CROPPING OPERATIONS. 

On Canterbury and North Otago mixed farms skim-ploughing of 
grassland for wheat can usually be commenced in December. Old 
short-rotation pastures usually throw little summer feed after Novem- 
ber, and early skimming will not interfere to any extent with the 
carrying-capacity of the farm. Also, early skimming reduces the pres- 
sure of team work during the autumn months and allows the wheat- 
land to get the benefit of a partial summer fallow. 

Roots ridged in October and November will require thinning during 
the coming month. A proper horse-hoeing preparatory to thinning is 
very important. Cultivators having three tines should be used — an 
A-shaped tine to work the middle of the drill, and two L-shaped ones to 
•cultivate near the rows. It is not advisable to use long curved tines 
near the plants at the early hoeing, as they frequently knock too much 
earth away from the sides of the drills and leave the roots of the 
seedlings exposed. 

The later sowings of swedes, soft turnips, rape, iuid other green 
crops will be made towards the end of December, and care should be 
taken that the final cultivation of the land does not dry the seed-bed 
too much. Early ploughing, which allows the weather to help in 
breaking the clods, is usually much more satisfactory than late ploughing 
followed by heavy cultivation to force a tilth. 

— P. W. Smallfield, B.Ag,^ Instructor in Aiiru'iilturc, Ruahnra. 


THE ORCHARD. 

SPRAYING OPERATIONS. 

From the ** fruit-set ixjriod onward sprayings in the orchard will be 
more of a routine nature, much depending on the condition of the 
trees and the attacks of either fungous diseases or insect pests. 
Slightly longer periods between sprayings may be given, providing, 
•of course, weather conditions are favourable. It will still be advisable 
to spray as soon as po.ssible after rain, even if the previous spray has 
•only just been finished. 

Thoroughness should now be the main object. Trees arc beginning 
to be fully covered with foliage, getting denser as the .season advances. 
It will take longer to spray the orchard, and more material will be 
required. Leaving part of a tree or even a branch unsprayed may 
'Cause a serious attack of disease in the near future. At this time of the 
year it is often found that some varieties of apple-trees appear to be 
:sickly, possibly on account of the heavy strain of seed-production. 
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With the exceedingly heavy blossoming that has taken place this 
season it will not be surprising if many trees, especially those growing 
on the poorer soils, are feeling the effects. Foliage appears to lag, and 
is of a yellowish colour, instead of a good dark green associated with 
a healthy tree. A little fertilizer, even at this late period, will be 
beneficial if thoroughly hoed in. 

When spraying at this period it may also be advisable to use one 
of the precipitated sulphurs only, as these sprays act as a general 
reviver to the tree — more so than ordinary lime-sulphur. Lime- 
sulphur can be reduced in strength to 1-125 i otherwise the spray 
advised in last month's notes can be used, with the addition of Black 
Leaf 40 should leaf-hopper put in an appearance. This pest is best 
controlled when in the nymph stage, and should therefore be sprayed 
on first sight. Red mite has been on the move for some weeks now^ 
and it is only hy thorough applications of lime-sulphur that this pest 
can be kept in check. 

Periodical sprayings with lime-sulphur, 1-125, on stone-fruits for 
the control of brown-rot will be necessary, continuing up to two or 
three weeks before the fruit is ready for picking. 

Black-spot on pears has been noticed for some time past, and 
another spraying with either bordeaux or lime-sulphur, according to- 
variety, should be applied. 

THINNING OF FRUIT. 

Probably one of the most important operations in the orchard 
about this time is the thinning of fruit. As before indicated, blossoming 
has been very heavy this year, and a big crop of fruit of nearly all 
varieties is anticipated. To allow such a crop to mature would be 
.disastrous not only to the future welfare of the tree, but as regards 
the size of the fruit this season. The common practice is to thin off 
all the black-spotted fruit ; but this, on the present showing, will not 
be sufficient. The main object is to produce a good crop of uniform- 
sized fruit suitable for export, and this can only be accomplished by 
systematic thinning. Better results are always obtained, and there 
is more money in an average crop of high-grade fruit than in a heavy 
crop of undersized and inferior fruit. 

During the past few years thinning has been done by many growers, 
but in the majority of cases too many apples have been left on the 
trees to mature. A common expression heard among growers at 
picking-time is “ I thought I had thinned sufficiently." The fact is 
that growers do not like to see apparently good apples lying on the 
ground at thinning-time, but they appear to be quite content to pick 
them when mature and throw them on the ground rather than cart 
them to the packing-shed, owing to the unmarketable size. Tne extra 
expense, impaired vigour of the tree, lack of cxvl^var m other fruits on 
the tree, breaking of branches, and possibility of a very small crop 
in the following season, do not seem to be considered. 

Thinning should be done as soon as the fruit is well set, thus 
giving the remainder a better, chance to size and colour up properly. 
Go over the trees in a syst-ematic manner, and where possible space 
the fruits to a uniform distance apart. Once systematic thinning is 
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done, the results will be so satisfactory that no grower will neglect the 
operation in future seasons. 


MISCELLANEOUS. 

The export of fruit will soon be round again. How many growers 
can say that everything is ready when that time comes ? Every 
opportunity should be taken to make up cases, overhaul grading- 
machines, packers' benches, wrapping-paper, wood-wool, nails, &c. 
See that all stamps, pads, labels, ink, &c., are in readiness — in fact, 
get everything necessary so that no time will be wasted when the busy 
season starts. 

Small fruits will now be maturing and ready to put on the market. 
It is advisable to have the get up " as attractive as possible, and 
this can only be done by careful sorting and packing, placing each size 
and quality in its respective grade. 

Continue the cultivation of the soil by the use of the disks and 
harrows, keeping the ground well stirred to a depth of 3 in. or 4 in. 
All soil-moisture will be needed during the next few months, and it 
can only be retained in the soil by good cultivation. 

An application of nitrate of soda or sulphate of ammonia to any 
sickly or weak-growing tree will help to restore it to natural vigour. 

The question of wiring trees should be considered at this time of 
the year. A good method is to insert a screw-eye on the inside of 
each of the branches at the proper height, and draw towards a ring 
in the centre by means of wire. With this method there is no fear 
of barking the limbs, or snapping of branches above the wire, as is often 
the case where wire is wound round the trees. 

— G. Stratford, Orchard Instructor, Motueka. 

Citrus-eiilture. 

The chief work for the coming month among citrus-trees will lx* 
continued tillage for the suppression of weeds and the proper aeration 
of the soil. Work the soil thoroughly and often to a depth of at least 
5 m. ; such workings not only permit better root-action, but conserve 
moisture and induce fibrous roots at a depth where they are not so 
detrimentally affected by dry weather as those nearer the surface. 
Strips of land between the trees and right under the branches should be 
cultivated to the same extent as land between the trees. Aim at clean 
cultivation and the maintenance of a friable surface-soil condition right 
through the grove. 

As the petals fall from the lemon-flowers it will be necessary to 
spray with bordeaux, 4-4-40, in order to control verrucosis, which 
establishes on the fruits as soon as tfiey form. As preventive sprays 
are the only control for this disease, repeated sprayings are necessary 
to ensure the covering of all fruits during the long flowering-period. 

A summer insecticide of oil, 1-60, or Black Leaf 40, 1-800, is required 
to ensure a thorough control of insect pests, supplementing the autumn 
or spring sprayings. Black Leaf 40 may be added to the bordeaux for 

application. — ^ jj Orchard Instructor, Auckland, 
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POULTR¥ KEEPING. 

AMONG THE STOCK. 

The breeding season for fowls now being over, all male birds should be 
separated from the hens, which will lay as well, if not better, without the 
m^es. Any cocks that show signs of not being serviceable for future 
breeding should be disposed of at once ; it is seldom that a male bird 
can be depended upon for breeding-purposes after the third year, and 
the keeping of such stock means a continued drain on the profits. 
The aim of the poultry-keeper should be to never have on the plant a 
bird which is not paying its way. 

No attempt should be made to rear weaklings. Constitution is the 
base of disease-resistance and heavy-producing stock. It is therefore 
obvious that to waste time over a delicate chicken is not only inviting 
an outbreak of disease but is decidedly unprofitable. 

There should be no delay in marlang the feet of chicken.s for age- 
determination, It is the only means whereby the common mistake of 
disposing of a young profitable bird and retaining an old unprofitable 
one may be obviated with certainty. 

CARE OF INXUBATORS. 

A matter that now requires attention is the thorough cleaning and 
disinfecting of incubators. The lamps as well as the burners should be 
washed in boiling water, thoroughly dried, and then, together with the 
regulating-devices (connecting-rod, &c.), placed inside the incubator. 
This will not only assure that these parts are in good working-order 
when required next .season, but the life of the incubator will also be 
greatly prolonged. 

INCUBATING AND REARING OF DUCKS.. 

Where ducks are kept their eggs should now be .set without delay 
for the renewal of the laying flock. Ducks are not nearly so difficult 
to hatch and rear by artificial means as is generally supposed- -that is, 
provided common-sense methods of management are employed. The 
temperature during the period of incubation, at the level of tht* tops 
of the eggs on the tray, .should be 102'' F. for the first week ; from this 
on to the pipping stage 103° ; and 104° when hatching. If the right 
degree of temperature is maintained, and the eggs are fairly fresh when 
set. the ducklings will commence to pip late on the twenty-sixth day 
and hatch out on the twenty-eighth day. On no account open the 
incubator and attempt to help the young birds out of the shell unless 
they have been given their full time to hatch. 

During the first week the eggs require very little cooling ; after the 
third day they should be turned both morning and night ; usually the ' 
time taken to do this is all the fooling they require for the first week. 
During the second and third weeks the time of cooling should be 
extended by degrees up to twenty minutes, while during the last week 
and up to the pipping stage they may be left out much longer. After 
the fifth day the eggs should be tested and the infertile ones taken out, 
whilst during the incubation process the eggs should be occasionally 
tested for the purpose of detecting and removing any with dead germs. 
Eggs containing the latter 3Pon give off a bad odour, which is apt to injure 
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the hatching-qualities of the remaining eggs in the machine. Usually 
the shell of a deca3nng duck-egg becomes discoloured, and can be readily 
detected by a person of experience without the use of a tester. 

One of the worst difficulties in artificially hatching duck-eggs is 
getting the air-cell to dry down to a desired line — a common cause 
of fully - developed ducklings dying in the shell at pipping - time. 
Trouble from this cause can be prevented by spraying water at a 
temperature of 103° (with the mouth) on the eggs after the four- 
teenth day. Do this immediately after turning, and place the eggs 
back in the machine. Do not cool after spraying ; spray in the 
morning, and cool at night. The incubator-vents should at all times 
be partly open, so that any excess of moisture not required by the 
eggs can get away. Generally, no further added moisture is required. 
The sprajdng of the eggs not only has the effect of increasing the 
size of the air-cell, but also softens and weakens the membrane 
lining of the shell, which assists the young duckling to get out of 
its prison. 

In rearing ducklings — no matter what class of brooder is being 
used — care must be taken to provide the young birds with an 
ample supply of fresh air. Without this the mortality is sure to 
be great. Of course, good ventilation should go hand-in-hand 
with a uniform degree of warmth — say, 90"* at the start, and reduced 
by degrees as the ducklings develop. 

During the first week the food of the young birds may consist 
of equal parts of scalded bran and pollard mixed with a small 
quantity of oatmeal, and with 5 per cent, of fine grit (not .sand) 
added. Feed four times a day a quantity that the birds will pick 
up clean in a few minutes. When the ducklings are about a week 
old the grit need not be mixed with the food, but it should be 
always available to them in a receptacle so that they can luJp 
themselves. 

Finely cut green food should be fed separately after the first 
week ; also at this stage some boiled mincemeat should be given, 
and increased by degrees as the ducklings develop. As they grow 
older, feed equal parts of maize-meal, pollard, and bran. It will 
generally be found best to moisten the mash with hot water until 
the birds are about two weeks old. 

Water should be given with the first meal, and from then onwards 
it should always be left in reach of the birds, both by day and 
night. Probably the most common cause of mortality among duck- 
lings is confining them by night in a brooder without water and 
giving them a heavy drink before receiving their morning meal. 
Ducklings affected from this cause usually stagger and give every 
indication of suffering from a fit. The drinking- vessels should be 
sufficiently deep, so that the birds can wash off any food that may 
adhere around their nostrils and at the same time give them a good 
blow-out. Once the nostrils are allowed to clog, the eyes become 
plastered and the duckling ceases to thrive, 

Yoimg ducklings should not be compelled to sleep on damp 
bedding, or loss of leg-power and other troubles are apt to set in. 
To prevent dampness the water-fountains should be placed in the 
run well away from the sleeping-quarters. 

— F. C. Brown, Chiej Poultry Instructor, Wellington, 
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HORTICULTURE. 

THE TOBACCO CROP. 

The remarks of last month now apply to the later plantings, which 
should be in position in the field. After the close attention required 
while the plants were in the seed-beds, the present month comes as 
a rather welcome interval. However, careful consideration must be 
given to the preparations for the harvest. Curing-sheds will require 
cleaning up and refitting. For the benefit of those without experi- 
ence, it will be well to state the curing practice here is to cut the 
mature plant down a little above the ground and split the butt 
to within 2 in. or 3 in. of the end; it is then threaded on to a 
curing-stick. These sticks are an inch or two over 4 ft. long and 
I in. in diameter. They usually carry from eight to ten plants, 
and are hung in the shed by resting the ends of the sticks on tier 
poles. These are strong squared timber, 2 in. by 4 in., lying hori- 
zontally, and held in position by bolting them to uprights ; they 
are usually 4 ft. apart both ways. As the loading is done by a 
man standing on a plank in this scaffolding, it is important that 
it should be sufficiently strong ; serious accidents have occurred 
through neglecting this point 

If the (hstance between curing-sticks on the tier-poles is reckoned 
at 8 in., it is now possible to work out the accommodation required for 
curing the crop. This is generally short of requirements, and make- 
shift devices have to be resorted to. Whatever arrangements have 
to be made, if they are worked out now it will give best results, 
as there will be no time for planning during the busy harvest 
period. 

FRUIT SECTION. 

The harvesting of ra.spberries and currants black, white, and red 
commences this month. To keep the two first-named in bearing 
they must not be allowed to become at all dry. If such con- 
ditions are inclined to prevail the plantations should be irrigated. 
There are manj^ crops of the kind growing on land which is inclined to 
be drained too quickly in summer that would give a greatly increased 
yield under irrigation. The strawberry crop also in such cases would 
benefit from a similar attention. 

Summer-prune white and red currants, also gooseberries, as required. 
Train in the best of the loganberry new wood so that it does not interfere 
with the bearing-canes, cutting out weak growth. 

TOMATO-GROWING. 

Tomatoes under glass will now be in full bearing and yielding the 
most valuable part of their crop. To maintain production careful 
attention must be given them, especially in the matter of ventilation 
The dense bulk of vegetation in the average house at the present time 
quickly becomes mildewed if the atmosphere is close. The normal 
plant of this kind prefers a dry buoyant atmosphere, and to maintain 
this the ventilation must be extended in early morning before the tem- 
perature rises. If the plants are normal there is not much danger now 
of chilling them, except by a decided cold draught. Such attention 
is an important factor Jn the prevention of mildew, which so seriously 
interferes with the functions of foliage as to prevent the fruit from 
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swelling, and in the worst cases seriously diminishes the crop. The 
trouble is very serious in the warmer districts. Some houses have been 
built wthout giving the ventilators much thought, and they are of small 
capacity for even a cold climate. Under such conditions the plants 
come away particularly well until about the end of October, when they 
have attained about two-thirds of their mature height ; then under the 
conditions of a close atmosphere and high temperature mildew breaks 
out seriously. 

Plans of glasshouses in other countries may be of great interest to 
us, and the extensive ranges built about the larger centres of popula- 
tion in cold countries have many interesting new features in construc- 
tion and heating, but in adopting a design we must see that it is adapted 
to our local conditions and the crop we wdsh to grow. A glasshouse 
14 ft. wide, without ventilation, in a colder country may grow very 
good cucuml)ers, but to build in the w^armer districts here a similar 
house, but of twice the width, and to expect to grow tomatoes in it is 
sure to bring a very disappointing experience. There is probably no 
glasshouse crop in which the foliage is so dense and the proportion of 
air-space so small as the average tomato crop under glass in summer. 
Any one who knows anything of the importance of light and air in the 
economy of plant function will realize the dilficult task before the 
grower in his desire to successfully ripen the large crops without delay. 
Where this trouble is serious the grower should carefully study the 
position, and so learn all that is possible from the unpleasant experi- 
ence, and make plans for the necessary alteration. 

Feeding the plants at short intervals with liquid fertilizers will 
improve the quality and quantity of the crop. The standard packing 
of tomatoes for a whole district is a very line ideal worth con.siderable 
sacrifice to obtain, but meantime a grower will be wise to standardize 
his own pack and see that each box contains an even grade of a distinct 
class. The wholesale buyer's first business is to learn the brands being 
marketed and allot to each a reputation. The most payable reputa- 
tion is probably that for a clean, consistent pack that is true to label. 

The outside crop will need suckcring and tying. Meanwhile keep 
a sharp lookout for disease, and spray as necessary. In some instances 
it will pay to carefully remove infected plants or leaves and burn them. 


MARKET-GARDENS. 

When lifting the early potato crop it will often pay well to carefully 
select the seed tubers from the best stools ; in this way true seed of 
high strain is obtained. TubtTs of the size of a hen’s egg are most 
desirable, but larger ones may be cut when planted. Too often good 
land and careful attention are given to mixed seed of inferior quality. 
In some districts late blight is prevalent in the main crop, and it is 
necessary to spray with bordeaux. This treatment should now be 
commenced, as the danger period is at hand ; 4-4- 40 is the usual 
formula, but this may be increased to 5-5-40 or 6-6-40 for the 
following applications, which are made at intervals of two to three 
weeks. 

Important work now is the consideration ot the wintci crops of 
celery, leeks, savoy> broccoli, and cauliflowers. The plants in the 
seed-beds will soon be ready for setting out. Water the beds well 
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the day before lifting the plants, which should afterwards be lifted 
with care and stood in tin trays for removal to the field. This 
should be done towards the end of the month. Meanwhile the 
preparation of the land should be completed as soon as possible. 
In moist land with plenty of humus extensive plantings of celery 
could well be made. The modem commercial method is to set the 
plants 6 in. apart in shaUow furrows 3 ft. to 4 ft. apart, and later 
blanch the stems by moulding them up. In the warmer districts 
cauliflower might well take the place of broccoli, which, although 
hardier, takes a long time to mature. 

^On land inclined to be dry it is well to remember that the 
lettuce, cucumber, and marrow crops require ample supplies of 
water at this season. If this requirement is supplied occasionally, 
together with suitable fertilizers, the results will be satisfactor>\ 
Pinch back the leading shoots of the gourds in order to produce 
lateral growth and thrifty plants. 

A halt should now be called to the pulling of rhubarb and 
cutting of asparagus. Feed up the beds well, and see that they 
do not lack necessary moisture. By building up the plants now 
the following spring crop will be enhanced. 

MANURE ECONOMY. 

The relationship of stock to the successful cultivation of the soil 
is important, and demands more consideration if the highest economy 
in crop-production is to be realized. The supply of organic manures 
has dccreas(»d, but that is all the more reason why the most sho\ild 
be made of what is available. Before application to the land this 
class of manure should be well decayed. When fresh or dry it is 
comparatively useless, and the danger of introducing a crop of bad 
weeds is great. To produce the required decayed condition it must 
be placed in a compact heap and kept moist, so that the neces^^ary 
fermentation will be induced. This is best done on a sloping 
concrete floor in a sheltered position, when, if a convenient sump 
is built, the drainings may be used with advantage as a liquid 
manure on many crops. Manure from the poultry-pens may be 
stored in concrete bins and covered occasionally with earth. Some- 
times it is allowed to dry out, and it is then put through a mill 
and ground fine, and used in much the same way as a chemical 
fertilizer. 

Successful plant-production consists very largely in a skilful use of 
manures, but an important factor is obtaining a cheap supply of good 
quality. Conservation and treatment of all available supplies should 
now be made in readiness for the heavy demands in early winter. 
Growers situated near the sea-ooast where quantities of seaweed are 
available should remember that this material is about equal to 
farm-manure as a soil-dressing. Soot and wood-ashes, if kept dry, 
are also valuable. 

Another waste material that might be put to more economical 
use is the trimmings and trash that form an unsightly heap in 
most gardens and plantations. Stacked on rough logs to keep it 
off the ground and from decaying, it would serve a useful purpose 
if during the winter it were spread over a piece of land to be used 
later for seed-beds and bomt. In this way it would sterilize the 
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soil, and add to the latter useful quantitie.s of charcoal and potash 
that would verj^ much benefit subsequent crops. 

— W. C. Hyde, Horticulturist, W ellin^ton. 


THE APIARY. 

BROOD-REARING AND QUEEN-EXCLUDERS. 

With the advent of December all danger of the bees dying of starvation 
should be over. If the bees have received the required attention, work 
should have progressed in the first .super, and some of the stronger 
colonies may require even more room. Where excluders are not being 
used the queen, if young and vigorous, will probably be making us(' 
of at least three of the centre combs in the super. This is no cause* 
for regret ; it is rather a good sign, provided the combs in the brood- 
chamber are fully occupied with brood. A good young queen requires 
more laying-room than is provided in a ten-frame brood-chamber. If 
it is desired to use excluders to ensure that all combs in the super are 
free from brood at extracting-time, that objective can be attained by 
inserting the excluders a month before it is proposed to extract. By 
that time the swarming season will be practically over, and, as the queen 
wiU not be la^dng quite so freely, less room will be required for brood, 

SWARMING-CONTROL. 

The putting-on of the first super will have checked the first impulse 
to swarm, but difficulties in this connection are not over, and further 
measures will be necessary. Various schemes have been introduced 
from time to time to control .swarming, and some of them have received 
considerable support even from commercial beekeepers. Th(* method 
adopted must be largely determined by local conditions. The bees 
require considerably less attention in districts favoured with a light or 
medium honey-flow extending from November to March. In some parts 
of the Dominion the flow is confined to a few weeks from mid-December 
to the middle of February at the longest, and the flow during that time 
is very erratic. Sometimes the nectar is coming in so fast that the 
bees appear to become frantic in their endeavours to find room for it. 
Every available cell is filled, with the result that the queen is restricted 
in her lading and the swarming impulse engendered. If every colony 
is headed by a young queen, .swarm-control is then simply a matter of 
providing plenty of room for the use of the queen, and the storage of 
lioney, and ventilation. 

The method adopted successfully by some beekeepers, and known 
as the Demaree system, consists in lifting the brood, with the exception 
of two frames containing open brood and the queen, over an excluder. 
This plan is open to objection owing to the fact that too large a pro- 
portion of the bees go into the super and remain on the brood. The 
combs in the brood-chamber are not cleared up, nor is the foundation 
drawn out for the use of the queen, with the result that her laying is 
restricted. This difficulty can be overcome very largely by placing a 
super of empty combs immediately over the brood-chamber, and the 
brood as a second story on top. Queen-cells will be started on the 
brood, and if these are not required they should be destroyed. 

Many commercial beekeepers control swarming adequately by 
simply drawing the bees up into further supers. When the first super 
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is about three-parts full, lift it off and put the new super, containing 
drawii combs or frames fitted with full sheets of foundation and one 
frame of brood taken from the brood-chamber or from the centre of the 
first super, in its place. Then place the first super on top. When this 
new super is about three-parts full, put on still another immediately 
over the brood-chamber, fitted as recommended in the case of the first 
two supers. 

ARTIFICIAL INCREASE. 

This is accomplished by simply dividing established colonies and 
furnishing each queenless portion with a ripe queen-cell or, preferably, 
a laying queen. If a maximum of increase is desired, irrespective of a 
crop of honey, each colony can be divided to form a number of nucleus 
colonies each containing two frames of brood and one empty comb. 
Each division, with the exception of the portion remainii^ on the site 
of the old hive, should be shut up for three days, otherwise practically 
the whole of the field-bees will forsake the newly formed nuclei and 
return to the site of the old colony. Do not unduly confine a young 
laying queen to a limited number of frames, but give the additional 
combs when required. A queen-bee ages prematurely if prevented from 
functioning naturally. 

FOUL-BROOD. 

Every colony affected with this serious disease should be treated 
immediately the honey-flow commences. Approved treatment con- 
sists in shaking all the bees on to frames containing a narrow strip of 
foundation, and four days later brushing them from the pieces of comb 
they have built on to frames fitted with full sheets of foundation. If 
there are a number of colonies to be treated the brood can be placed 
over an excluder put on one of the weaker colonies, and, when all the 
brood has hatched out, treated in the usual way. The combs, if not 
too badly infected, may be melted into wax, and the frames sterilized 
by immersion for a few minutes in boiling water and used again. The 
utmost care, however, must be exercised to keep all infected material 
out of the way of the bees. Section 3 of the Apiaries Act provides 
that ** every beekeeper in whose apiary any disease appears shall, within 
seven days after first becoming aware of its presence, send written 
notice thereof to any Inspector appointed under this Act.'' 

BIG HONEY-YIELDS. 

At the annual conference of beekeepers held at Christchurch last 
June the witer referred to the excellent honey season that had been 
experienced in Canterbury and the good crops taken in the district. 
A case was instanced in which a beekeeper had taken 22,4001b. from 
190 colonies of bees. While such crops are above normal, they tend to 
show that Canterbury can, in common with other districts, produce large 
crops of honey when the weather conditions are normal. Now comes 
a report from South Canterbury of a crop taken from sixty colonies, 
where the total yield amounted to 19,0401b. of white honey, or an 
average of 3171b. per colony. In addition the bees were placed in 
winter quarters with an average of 45 lb. of sealed honey for each 
hive. This return may rank as a high-level record for New Zealand, 
and is here chronicled in order that such a mighty effort on the part of 
the little honey-bee should be well recorded. 

— E, A. Earp, Senior Apiary Instructor, Wellington. 
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TESTING OF PUREBRED DAIRY COWS. 

C.O.R. LIST FOR JULY TO’ OCTOBER. 1927. 

Dairv Division. 

The time of year has now been reached when the majority of our 
certificates of record are issued. The appended list contains particulars 
of 178 records, the greater proportion of the certificates represented 
having been gained during the past month. Apart from its numerical 
strength, the list is of more than usual interest on account of the 
number of outstanding performances recorded, irxluding three which 
constitute new class - leaderships and one i,ooo-lb.-butterfat yield. 
Mona vale Queen Bess, the i,ooo-lb.-butterfat cow, was commented 
upon fully in last month's Journal, and some notes regarding the new 
class-leaders are now given. 

IVONDALE OXFORD L.ASS. 

The leadership of the junior two-37ear-old jerseys now goes to 
Ivondalc Oxford Lass, with 731*29 lb. of butterfat, replacing Mr. G. E. 
Yelchich’s Keston Flower by a margin of 37-01 lb. butterfat. Ivondale 
Oxford Lass was bred by Mr. P. J. Petersen, of Brixton, Waitara, but 
was sold to Mr. R. S. Tuck, of Waharoa, under whose ownership her 
C.O.R. test w'as conducted. She is by the imported sire Xenia's 
Oxford Lad, and her dam is Ivondalc Rainbow's Lass, who has gained 
two certificates of record. Ivondale Rainbow's Lass is a daughter 
of Ivondale's Rainbow — sire of seven C.O.R. daughters — and is a 
half-sister of Ivondale Golden Rainbow, leader of the .senior two- 
year-old Jerseys. The new leader commenced her test at the age 
of I 3'ear 338 days. Considering her age, the performance is an 
especiall}^ fine one, and will be difficult to displace. Her milk-^field 
was 12,107*7 lb., and she was milked three times daily during 
practically the whole of her tesf period. 

MATANGI MATILDA 4TH. 

The second new class-leader appears in the junior four-year-old 
Milking Shorthorns, Matangi Matilda 4th. with 630-38 lb. butterfat, 
having increased the record by some 22 lb. over that of Matangi Nancy 
2nd. As her name conveys, Matangi Matilda 4th was bred by Messrs. 
Ranstead Bros., of Matangi, but during the testing - period just 
concluded she was owned by Hon. Mrs. E. J. Blyth, Kohimarama, 
Auckland. She is from Matangi Matilda 2nd b}^ Dominion Glaxo 
of Ruakura. Her maternal grandsire is the well-known Dominion 
Esau of Ruakura, .sire of fourteen C.O.R. daughters, several of which 
are class-leaders. He will also be remembered as sire of Matangi 
Quality 4th, one of the most outstanding Milking Shorthorn cows in 
New i^aland. 

Passing reference may also be made here to Braeside Sweet Nell 
2nd, also appearing in the Milking Shorthorn list, whose record of 
851*21 lb. butterfat is only a few pounds below that of Glenthorpe 
Lady, the mature cla.ss-Ieader of the breed. Braeside Sweet Nell 2nd 
was bred by Mr. W. H. Carter, Auckland. During her testing-period 
she was herd-mate of Matangi Matilda 4th and owned by Mrs. Blyth. 
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WAYWARD 6th B NO. I. 

The Red Poll cow Wayward 6th B No. i goes to the head of the 
four-year-old class, increasing the previous record by no less than 
131*57 lb. butterfat. She succeeds Susie Ann (448*48 lb. butterfat) 
tested by Mr. B. W. Harvey, Waverley. Wayward 6th B No. i is 
also leader of the two-year-old Red Polls, her two-year-old record 
being 511*42 lb. Her performances both as a two-year-old and as a 
four-year-old are the highest for the breed in New 25 ealand. She 
was bred by Sir R. Heaton Rhodes, Tai Tapu, but was owned by 
Mr. G. S. Young, West Plains, Invercargill. 

LIST OF RECORDS. 

* Cow milked three times daily during whole lactation period, t Milked three times daily during part of period. 


Name of Cow and Class. 


Tested by 


Junior Two-year-old . 
Ivondale Oxford Lass* 
Te Aute Annie 
Marairohia Fancy* . . 
Meadow vale Nonette 
Princess Mermaid* . . 
Ngahiwi Romantic . . 
PSiewood's Viola 
Kahuwera Bo-peep . , 
Rydal Robin 
Jersey Bank Bonny . . 
Jerseydene Fairy 
Queen Betty 

Ngahiwi Exile’s Secret 
Velebit Silver Maid . . 
Linden Grove Lovely 
Poneke Hope 
Cilenavon Joffre 
Brentwood Queen 
Brentwood Peggie . . 
Invergourie Sweet Bye 
Bye 

Floral Lark 
Holly Oak Silhouette 
Rydal Tui . . 

Ivondale Heather Brae 

Bonnie Primrose 
Marshlands Stylish 
Betty 

Koro Koro Topsy . . 

Fern’s Oxford Aldan 

Glenwillow Lassie . . 
Alfalfa Perfection . . 

Kuranui Margaret . . 
Oxford Dale Hume . . 
Koro Koro Sea Queen 


JERSEYS. 

R. S. Tuck, Waharoa 
W. T. Williams, Pukehou . . 
G. E. Yelchich, Waiuku 
R. S. Tuck, Waharoa 
G. E. Yelchich, Waiuku . . 
W. J. Freeth, Pukearuhe . . 
G. H. Bell, Oakura 
Johnson Bros., Te Awamutu 
T. M. Remington, Westmere 
J. J, Goodwin, Morrinsville 
T. Wells, Dargaville 
Mrs. E. E, Burgess, New Ply- 
mouth 

W. J. Freeth, Pukearuhe . . 
G. E. Yelchich, Waiuku 
Mrs. M. A. Gadsby, Stratford 
C. S. Leggett, Motumaoho. . 
J Townsend, Puni 
C. A. Willis, Pukekohe 
C. A. Willis, Pukekohe 
J. C. Davidson, Dannevirke 

Mrs A. M. Irwin, Puni 

F, Jennings, Mauriceville . . 
T. M. Remington, Westmere 

j G. R. and H. Hutchinson, 

I Auckland 

i J, J. Goodwin, Morrinsville 
I W. J. Chynoweth, Pukeroro 

I Mrs. Southee and Sons, Ki- 
witahi 

G. R. and H. Hutchinson, 
Auckland 

A. J. K. Campbell, Matakana 
Cook Hospital Board, Gis- 
borne 

O. Glynn. Morrinsville 
J. T. Entwisle, Cambridge. . 
Mrs. Southee and Sons, Ki- 
witahi 


Age at 
Start of 
Test. 

*0 . 

Yield for Seas 


Days. 

Milk. 

Yrs. dys. 

I 338 

lb. 

2405 

365 

lb. 

12, 107*7 

t 

324 

240*5 

365 

10,076-9 

I 


240*5 

365 

9 , 9 <) 6 -i 

2 

T2 

2417 

3(>5 

9,450*2 

I 

3 f >3 

240*5 

365 

11 , 239*1 

2 

2 

240*7 

365 

9,681*5 

I 

320 

240*5 

33ft 

8,689*6 

2 

40 

244-5 

365 

8,212*5 

i 

33 <> 

240*5 

365 

9,917*2 

I 

360 

240*5 

333 

9,215-2 

2 

42 

244*7 

365 

8,071*8 

2 

3 

240-8 

365 

9 .I 7 J -5 

i 

3.10 

240-5 

365 

8 , 791-3 

I 

303 

240-5 

365 

8,462*3 

I 

360 

240*5 

365 

7,481*0 

I 

349 

240*5 

365 

7,955*9 

T 

278 

240*5 

365 

8,890*8 

I 

306 

240*5 

365 

7 , 728'5 

I 

349 

240*5 

365 

8,3i8'0 

I 

334 

240*5 

365 

8 , 350'8 

I 

316 

2405 

148 

7,1970 

I 

273 

240*5 

344 

8 , 439-5 

r 

351 

240*5 

293 

7,187-9 

2 

16 

242*1 

362 

6, 246^4 

I 

269 

240*5 

349 

5 , 994-8 

1 

361 

240-5 

365 

5, 8408 

I 

355 

240*5 

365 

6,6590 

1 

337 

240*5 

357 

6,0655 

I 

326 

240*5 

365 

7 , 953-2 

I 

326 

240*5 

310 

6,259-9 

I 

331 

240*5 

365 

6 , 057-5 

I 

347 

240*5! 

297 

5 , 530-2 

1 

363 

240*5 

364 

7,1-19 0 

1 


lb. 

73129 

662*81 

651*42 

603*42 

581*07 

55273 

525-94 

512*58 

510*19 

506*56 

408*10 


4«7 47 
486*01 

47b-3i 

4<>2*54 

449*94 

446*09 

430-28 

430-11 

419-64 

418*25 

413*27 

412*41 

403*28 

403’i5 

403-06 . 

401*22 

400*27 

399*91 

397-99 

389’22 

371-97 
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LIST OF RECORDS — Continued. 


Name of Cow and Class. 



Age at i 

1 Yield for Season. 

Tested by 

Stai t 

5 « 1 


of 1 

i 1 



Test 

lOays. Milk. 

lUi. 


j E Rsii YS — LOiiti n ued. 


Junior Two-year-old — continued 
Ivondale Gold Chain C. J. Masters, Huntcrville 
Mrs. Southce and Sons, Ki- 
witahi 

W. J Chynoweth. Pukeroro 
K Waterhouse, Papakura 
J. B. Tonar and Son, North- 
cote 


Belswardyne Nell 

Marshlands Cream 
Coniston Bilberry 
Burr wood Beatrice 


Celia of Aria 
Holmvale Heather . . 
Meadowvale Limelight 
Brook ley Princess 
Holly Oak Sylvia . . 
Marshlands jewel . . 
Bettina 

Marshlands Elina 
Te Aute Tiny 
Pukepapa Alolly June 
Tyntesfield Ins 
Marshlands Star Lady 
Armon Neateyes 
Longview Fortune 
Kelvin Sunshine 


M V Reeve-Smith, Ana 
J. W. Tophani, Temiika . . j 
T. W, Perger, Waitara . . , 
W Johnson, Ngaere 
T, H. Western, Bell Block 
W. J. Chynoweth, Pukeroro 
D Marra, Dargaville 
W J Chynoweth, Pukeroro 
W. T. Williams, Pukehou 
H. Cole, Tikorangi 
R K. Garland. Okauia . . 
Mrs. M. A Wright. Piarere 
E. Beech, Matapu 
Brakenridge Bros , Taupaki 
G. Buchanan, Paeroa 


Senior Two-year-old. ' 
Rosina Buckman 

St. Lambert’s Superior 
Glen Willow Girlie . . 
Cloudland's Tyrrel . . 
Bo-peep’s Lassie 
Linden Grove Lucinda 

Mermaid's Perfection 
Bandy . . . . 

Aldan's Royal Neat- | 
head 1 

Lisbnry Royal Maid j 

Seaclitt Magnet 

Glenbriar Frisky 
Oakland's Lilabelle . . 
Vernon Golden Petune 

Rozel’s Una Sweet . . 
Brown Bess 
Te Aute Sybil 
Koro Koro Clematis 

Dalethorpe Fairy 
Jersey Meadows Grace 

Honey field Fancy . . 

Kowhai Dewdrop 
Corra I.ynn Tinopai 


A. S W Hazard, V annate 
North 

Boon Bros , Poroporo 
A. J. K. Campbell, Matakana , 
R Harpei , f ^torohanga . . ! 
R. A. Lewis. Dargaville 
A. S. W. Hazard, Waimate | 
North i 

A. E. Sly, Whakaronga 

F. Phillips, Otorohanga 

O. J. Lancaster, Palmerston 
North I 

Mrs. M. A. Jennings, Maunce - 1 
ville I 

A. S. W. Hazard, Waimate 1 
North 

G. Taylor, Ngarua 

T. H. Western, Bell Block, . j 
G. R, and H, Hutchinson, 1 
Auckland 

J. J. Goodwin, Mornnsville 
C. A. Willis, Pukekohe 
W. T. Williams, Pukehou . . 
Mrs. Southee and Sons, Kiwi- 
tahi 

A. R. Clark, Hamilton 
W. H. Ridge, South Norse- 
wood 

W. H. Ridge, South Norse- 
wood 

W. R. Jamieson, Bull’s 
A. Best, Bombay 


Yrs> dys lb. lb. lb 

1 35^1240-5 342 36915 

I 2S0 240-5 305 5 , 97 «- 5 ' 366*68 


I 337 365 6. 58011 304*62 

I 203 240-5 351 5.908-5! 362*84 

1 327 240-51 365 6,802-6' 346*48 


1 

1 

1 

1 

1 

1 

i 

1 

2 
1 

1 

2 
2 
I 


3 - 2 -, .240 
330; 2.10 

359 240 

349' 240 

320; 240 
246 240 
210, 240 

3251 240 
327 | 240 
16, 242 
292' 240 
225I 240 

23! 242 

i8| J42 
252' J40 


262 

364 

326 
312 
322 
365! 
35 . 5 ; 
3 b 5 i 
2521 
300 

5 313 

'5 294 i 
8 2761 
3 ' 268| 
51 321 


.5 o 25 '^ 345-21 
h. 303-9 335-54 

5. 156*4; 334-51 
5.329-0,333-37 

6,294*4| 331*08 
5 . 203 - 9 | 319*95 
5 - 743 ' 2 ; 319*74 

4,197*3,318*75 

5 . 865-9 315*69 
4,226*3! 310*24 
5 . 492 * 5 '; 297-86 
4,698-8, 287*41 
5 , 24 i* 5 | 270-61 
5,o84*0| 269-26 
4,452-6^ 250*47 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


2 

'2 


332 273-7 365' 1 1.1 87-6 


675*82 


314 271-9 303, 9 , 135 * 8 | 
324,272-9, 365, 9.5i4-3| 
330,273*5. 365! 9 . 395*5 
3611276-6 341' 8,165-9, 
363' 276-8! 365j 10,385-31 

318' 272 3 365I 9 . 395 ' 6 j 
2901269-5' 365 8,769*0 
331; ^ 73*6 3651 7 . 014*41 


593-79 

548*79 

52243 

515*51 

5 M-I 9 

503*83 

496-70 

480*02 


2321 263*7 3651 

i 1 

3 I 3 ! 27 I- 8 ‘ 353 | 
, i 

282! 268-7, 365 
272 267-7 338^ 
59 246*4 335 


7, 8oo*0| 473-78 

8 .i 45 * 9 j 453*97 

7. 3295; 432*77 
6,220*4' 431-17 
6.733*6; 426-56 


32i| 272-6. 327 
328: 273-3; 365 
363. 276-8! 339 

314*271*9, 365 


6, 176-6; 401-59 
6 ,. W-?; 394-45 
*> 334-1 381-58 
6.748-0! 360- 1 2 


346] 275-1 2CJ« 
341I 274-6] 3231 

1 I 

322] 272-7 318I 


5.901*4 357-33 
<^. 433*4 34 <>* 8 i 


6.273*4 


346*71 


33 ij 273 *b| 347 
277I 268-2| 203 


5.510*2 334*67 
4.725-3 272 O4 


2 ft— Ag. louroal. 
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LIST OF RECORDS— 


Name of Cow and Class. 

Tested by 

Arc at 
Stan 


Yield for Season. 

of 

Test, 


Days. 

Milk. 

Fat. 

Three-year-old, 
Ashley’s Biid 

JERSEYS — -conltntted, 

W. T. Dazeley, Pukekohc . . 

Yrs. dys 

3 54 

lb. 

282-4 

365 

lb. 

12,899-4 

lb. 

682-75 

Auroa Primrose 

J. C. Duff, Auroa 

3 221 

299 -x 

365 

9,871-8 

652-65 

Oak Farm Wonder 

G. B. Knowles, Tariki 

3 330 

310-0 

364 

10,184-7 

626-68 

Girl 






Reid Park Light of Day 

C. A. Willis, Pukekohe 

3 343 

3”-3 

365 

10,265*5 

59671 

Glenavon Princess . . 

J. Townsend, Puni 

3 256 

302-6 

365 

10, 101*7 

593*75 

Brentwood Ladv Madge 

C. A. Willis, Pukekohe 

3 338 

310-8 

365 

10,231*6 

58907 

Golden Senorita 

A. G. Buchanan, Palmers- 

3 263 

303*3 

365 

8 . 899*0 

573*34 

Pinewood's Golden Girl 

ton N. 

G. H. Bell, Oakura 

3 278 

304 8 

365 

9,689-5 

560-16 

Hilltop Best 

A. S. W. Hazard, Auckland 

3 27 

279*7 

3 fi'> 

9 . 335*1 

547*53 

Brooldyn Moon Moth 

H. J. Lancaster. Glen Oroua 

3 314 

308-4 

365 

9,642-1 

524-70 

Fern Grove Lady Elfie 

T. W. Perger, Waitara 

3 343 

311-3 

350 

8 . 568-0 

524-68 

Rosedale Sweet Marie 

E. J. Adams, Puni 

3 32 

280-2 

358 

8.364-9 

491-01 

Jersey Meadows 
Duchess 

Teasler 

H. H. Phillips, Te Rehunga 

3 296 

306-6 

385 

8.834-1 

469-50 

M. G. McArthur, Auckland 

3 355 

3 X 2-5 

365 

9 , 735*0 

447*34 

Vernon Cherry Bloom 

G. R. and H. Hutchinson, 

3 318 

308-8 

298 

8,086-2 

428-28 

Tamaki Flo 

Auckland 

A. E. Peppercorn, Cambridge 

3 196 

296-6 

293 

6 , 337-7 

421*34 

Okauia Lady’s Maid. . 

R. K. Garland, Okauia 

3 301 

307- 1 

364 

8.027-5 

402-13 

Lass’s Buttercup 

R. Harper, Otorohanga 

3 332 

310-2 

352 

7.023*1 

398-51 

Merrie Meade Encore 

W. T. S. Wilson, Otahuhu . . 

3 3^9 

308-9 

332 

7.5300 

394-°5 

Armon Monica 

E. Beech, Matapu 

3 31 

280-1 

319 

7.742*9 

389-31 

Marshlands Golden 

Mrs. M. A. Wright, Piarere 

3 294 

306-4 

365 

7 , 120-9 

360 76 

Fern 






Rosy Creek Marjorie 

E. Beech, Matapu 

3 350 

312-0 

316 

7.183-4 

354-18 

Four-yenr-old. 





1 I ,oq8-8 

684-43 

Oak Farm Princess 

G. B. Knowles, Tanki 

4 334 

346-8 

365 

*^Mary 






650*08 

Staccato Blue Bird . . 

H. Hyland, Hastings 

4 290 

342-5 

365 

10,711-4 

Miss Doreen 

R. Haylock, Ngaere ^ . . 

4 32 

316-7 

365 

10,926-7 

604-61 

Brentwood Dainty . . 

C. A. Willis, Pukekohe 

4 290 

342-5 

365 

10,083-5 

596*79 

Pukaki Rose 

W. Robinson, Patumahoe 

4 240 

337-5 

362 

TO, 425*51 

573*52 

Poplarvale Vesta 

R C. Henrv, Bell Block . . 

4 285; 

342-0 

365 

9,158-6 

564*65 

Silver Pet’s Daphne 

F. P. King, Hautapu 

4 3 

3x3*8 

365 

8,856-2 

525*05 

Poplarvale Heather 

R. C. Henry, Bell Block . . 

4 347 

348-2 

365 

8,458*4 

510*57 

Tot 

J. Mitchell, Hopelands 

4 137 

327.2 

309 

9 . 449*4 

509-28 

Brentwood Favourite 

C. A. Willis. Pukekohe . . 

4 317 

345*2 

365 

7,638-0 

502-74 

Madam Fox of Heath- 

H. W. Le Bailly, Buckland 

4 327 

346*2 

365 

10 , 354*2 

485*78 

cote 






467*86 

Abberley Sybil 

T. Ranford, Whakaronga . . 

4 360 

349*5 

365 

9 . 332*2 

St. Aubin’s Galanthus 

J. Torbet, Waiau Pa 

4 2II 

334*6 

332 

8,810*8 

458*29 

Springvale Bright Eyes 

E. Beech, Matapu 

4 15 

3150 

329 

8.581-2 

442-06 

Matai Nui Diadem . . 

C. J. Startup, Eltham 

4 290 

342*5 

336 

6,726-51 

413*61 

Bonne Lass 
koro Koro Empress 

J. Torbet, Waiau Pa 

4 340 

347*5 

352 

7 ' 733*4 

401*09 

Mrs. Southee a'hd Sons, Kiwi- 
tahi 

4 7 

314*2 

365 

6,783-8 

385*00 

Mature, 





717*87 

Oakland.^ Golden Tulip 

F. W. Cornwall, Bell Block 

5 2i6 

350*0 

365 

12,037-4 

Berenice 

R. Haylock, Ngaere 

7 354 

3500 

365 

11,412-1 

700*61 

Jersey Brae Royalty 

W. Robinson, Patumahoe . . 

5 360 

350*0 

365 

10,306-3 

693*70 

Oak Farm Mademoi- 

G. B. Knowles, Tariki 

5 281 

3500 

364 

10.965*4 

687*62 

selle 





12,017-8 

685*93 

Oak Farm Sylvie 

G. B. Knowles, Tariki 

5 356 

3500 

365 

Brooklyn Golden Lassie 

H. J. Lancaster, Glen Oroua 

5 4 

3500 

365 

10,536*7 

644*37 
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LIST OF RECORDS — Continued. 


Name of Cow and Class. 

Te^-ted by 

Age at 
Start 
of 

Test. 

Fat req'd 
for Cert. 

! 

Mature — continued. 

JERSEY.S — continued. 

Yrs. dys 

lb. 

Viola's Fair Lady . . 

K. Harper, Otorohanga 

. 5 295' 350*0 

Silver Flower’s Ruby 

R. Harper, Otorohanga 

6 I I 2 

350*0 

Jersey Brae’s Dainty 
Jewel’s Winsome 

W. T. S. Wilson, Otahuhu. . 

7 320 350 0 

W Devine, Palmerston N. 

0 300 350*0 

Fair View Daisy 

W T. Williams, Pukehou . . 

f> 361 

350-0 

Lady Magdala 

' C, J . C Powell, Opuawhanga 

5 "134 350 0 

Falconite's Joy 

Mrs. A M Irwin, Puni 

7 65 350*0 

Abberly Maid 

T. Ranford, Whakaronga . . 

f> 335 3500 

Jollification 

Mrs. R Henry. Omata 

5 ^63 350 0 

Silver Flight 

N. Moore, Tapaniii 

' 6 47 350*0 

Poplarvale Bluebell . . 

K. C. Henry, Bell Block . . 

5 322 350*0 

Silkworm . . 

J. Malone, Riverlea 

f> 364 350 0 

Lady Totara 

W. Devine. Palmerston N. 

9 25, 350*0 

Cloverlea Mahoe 

J. Malone, Riverlea 

5 24O 350*01 

Portia 

C J. C. Powell, Opuawhanga |io 227 350*01 

Joyance 

Mrs. R. Henry, Omata 

8 174 

350*0; 

Spec's Marigold 

J. Torbet, Waiau Pa 

5 i 4' 3500 

Silver Queen’s Beauty 

A E.. Sly. Whakaronga 

6 97! 350 0 

Cowslip’s Gipsy 

M. V. Reeve-Smith, Aria . . 

5 287 350-01 

Maori Beauty’s Doreen 

W. T. Williams, Pukehou . . 

5 i5S'35o-o| 

Campania . . 

C J. C. Powell, Opuawhanga 

TI 267:350*0 

Sylvia, K. G 

R. K Garland, Okauia 

6 341 

3500 

Koro Koro Duchess 

Mrs. Sou thee and Sons, Kiwi- 
tahi 

7 21,350*0 

Roslyn 3'win Girl 

J Torbet, Waiau Pa 

8 352 

3500 

Keithdale Carnation . . 

M. G. McArthur, Auckland 

FRIESIANS. 

5 260 

3500 

Junior Two-yeat-old. 

Rosevale Echo Sylvia 
Colantha* 

North and Sons, Omimi 

2 144 

254*9: 

Rosevale Queen Isobel 
Posch* 

T. Sheriff, Clandeboye 

2 140^255*0! 

By well Queen Alcartra* 

T. H. Richards, Cardifi 

1 339240*51 

Rosevale de Kol Plus 

North and Sons, Omimi 

2 170 

257'5| 

1 

Sylvia* 


Livingstone Lady Wa- 

W. J. Fames, Hunterville . . 

2 129 

253*4 

kaloma 



Dominion Pride of 
Domino 

Central Development Farm, 
Weraroa 

2 43 

244-8 

Dominion Tna W^ood- 
crest 

Central Development Farm, 
Weraroa 

2 133 

253-8 

Glenmore Netherland 

D H. Johnson, Stratford . . 

I 314 

240*5 

Rose 



Fendalton Nellie Posch 

J I. Royds, Christchurch . . 

2 7 

241*2 

2nd* 

Senior Two-vear-old. 


Rosevale Svlvia May 

North and Sons, Omimi 

2 224 

262*9 

Echo* 



Pareora CadUac Snow* 

A. S. Elworthy, Timaru . . 

2 340 

274*5 

Dominion Spot Beets 

Central Development Farm, 
Weraroa 

2 259 

266*4 

Willow burn Queen 

C. H. Potter, Pukcrau 

2 218 

262*3 

Mentor* 




Bainfield Princess 

McDonald and Co., Dunedin 

2 242 

264-7 

Pietertje* 




Dominion Mary Fobes 

Central Development Farm, 
Weraroa 

2 356 

276*1 


Yield for Season. 


Days. 


Milk 


Fat.' 


lb. 


lb. 


365 
3f^5 
3f>5 
362 

364 
365' JO 
3(>5: ” 

3651 10 

354| 8 
301 9 

3511 7 
327! 8 
3251 7 
3^31 9 
365! f< 
357! 8 

308! 8 
3491 9 
2701 9 

217, 8 
365! 
315 7 
3^51 7 


,092*5 ()32*02 
,384*0' 020*82 
,242*3 007*70 
. ^"^9*5 595*61 
7f^6*3' 552*60 
'297*0; 550-50 
9«3*3 531*54 
'I58'4i52i*72 
,164*01513*17 

,8709 510*53 
,517*3! 491*62 
,7«0*3 478*22 
549*9' 472*61 
,128*5 470*67 
847*2 449*55 
,392*5 448*85 
,263*9 441*29 
,72T*7| 421*13 
072*9! 402*84 
712*5 401*35 
747*7, 399*97 
891*6; 388*91 
•^95 3 366*72 


302' 

293' 


5.976*2 358*38 
6,520*71351*64 


3051 20 , 309- 
3051 2 7,792 

365! 14.279* 
365! 1 8,080 • 


732*56 
701*30 ‘ 


21587*98 

0,538*76 


365 

365 

365 

364 

257 


13.944 

12,840 

12,373 

7,718 

8,889 


oj 535*43 

458*33 

398*40 

337*86 

245*53 


3651 17,862*8 

365I 14, i8i*o| 
365! 1 3. 91 3*9 


253 

365 

365 


10, 736* o | 

70.903*9] 

10,388*2 


583*93 

522*14 

469*08 

403*59 

39823 

338*09 
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Tested by 1 

Age at 
Start 

ts • 

2(5 

Yield for Season. 

Nftiii6 of Cow Sind Clsiss. 

of 

Test. 


ng 


B1 

Junior Three^y earmold. 
Bainfield Sylvia Del- 

FRiEsiANs — continuet 

i. 

Yrs. dys. 

lb. 


lb. 

lb. 

W. Robertson, Middlemarch 

3 IT 

278-1 

353 

16,025-5 

682-95 

hurst 5tl)* 







Senior Three^year’-old, 







Woodlands Pontiac 

Smart and Son, Tikorangi 

3 -JIO 

298-0 

172 

8,087-0 

318-50 

May 6th* 





Senior Four-year old. 






1 

i 

Highland Princess* . . 

C. J. Schumacher, Ngaere 

4 348 

348*3 

339 

13,670-1 

538-99 

Mature. 




1 



Mona vale Queen Bess* 

T. H. Richards, Cardiff 

7 363 

3.500 

365 

26.461-8 

1002-20 

Rose of Ngaere* 

C. J, Schumacher, Ngaere . . 

6 214 

3500 

365 

20,504-4 

794*26 

Cluny Pietje Lulu* , . 

1 Piii Land Co., Auckland . . 6 13' 

MILKING SHORTHORNS. 

3500 

395 

17.479*3 

656-77 

Senior Three-year-old. 

Pine Farm Jewel 4th A 

Estate of John Fisher, Puke- 
rimu 

1 3 296 

1 

306-6 

365 

1 10 , 555-8 

452*82 

Junior Four-y ear-old. 







Matangi Matilda 4th* 

Hon. Mrs. E. J. Blyth, Kohi- 
marama 

: 4 0 

3 * 3*5 

358 

14,640-2 

630-38 

Mature. 







Braeside Sweet Nell 
2nd* 

Hon. Mrs. E J. Blyth, Kobi- 
marama 

6 293 

3500 

365 

16,981-0 

1 

851-21 

Pukekite Duchess* . . 

Hon. Mrs. E. J. Blyth, Kohi- 
marama 

: 5 294 

350*0 

332 

n, 194*5 

485-57 

Braeside Lucy* 

Hon. Mrs. E. J. Blyth, Kohi- 
marama 

AYRSHIRBS. 

S 258 

3500 

348 

1 

11,546-9 

481*61 

T wo-year-old. 

Braeside Barbara t . . 

W. F. Olson, Egmont Village 

2 33 

■! 43-8 

1 

365 12,855-0 

552*79 

Three-year -old. 



j 

i 




Maesgwyn Ivy 

C. M. Williams, Kaiapoi . . 

3 266:303-6 

1 

365 12,426-4 

5*9-64 

Four-year-old. 


! 


1 

1 


I 

Maesgwyn Mignonette 

C. M. Williams, Kaiapoi . . 

4 771 3*1-2 

318 11,645-5 

456*60 

Edendale Jewel 

W. Hall, Lepperton 

4 245 j 338-0 

338 

9.684*3 

394*91 

Mature. 


1 

1 i 





Maesgwyn Miro 

C. M. Williams, Kaiapoi . . 

6 4 350*0 

365 Mi 233*4 

563-63 

Keitha of Edendale . . 

Two-year-old. 

W. Hall, Lepperton . . j 

REDPOLLS. 

1 7 35 l 35 o-oI 

296 

9 , 457*61 

353-n 

Neutyle Sunbeam* . . 

G. S. Young, West Plains . . 

1 2 79 

248-4 

365 

10,479-0 

345-*4 

Dominion Cigar 

Central Development Farm, j 
Weraroa 

Central Development Farm, i 
Weraroa | 

i 2 27 

243*2 

365 

6,332*9 

337-88 

Dominion Zeeland . . 

Four-year-old. 

1 

2 319 

272-4 

339 

6,967*1 

317-01 

Wayward 6th B No. i* 

G. S. Young, West Plains . . 

4 297 

343*2 

365 

13,290-0 

580-05 

Mature. 







Dominion Ruapehu 

CentrahDevelopraent Farm, 
Weraroa 

^ 353 

350*0 

3^5 

10,527*4 

4*7-17 
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LIST OF i.ccoKDS — continued. 




Age at 

rS 

1 Yield for Season. 

Name of Cow and Class. 

Tested by 

Start 





of 

Test. 


Days. 

Milk, j Fat. 

1 


Second-class Certificates. 


Junior Two-ymr-old. 
Vernon Golden Rose 


Junior Two-year-old. 
Rosevale Sylvia Bur- 
keyje* 

Rosevale Doreen 
Sylvia* 


Jerseys. 

G. R. and H Hutchinson, 
Auckland 

Friesians. 

I North and Sons, Omimi . . 
' North and Sons, Omimi . . 


Yrt.. d>s. lb. lb. lb. 

I 298 240-5; 365 0,643 7 399-69 


2 146 

255 A 

365' ii.«337 

2 20 

2425 

3651 15,030-1 


475'«9 

4 *’ 3-43 


IMPORTATION OF FERTILIZERS. 

Foliowinc. are the importations of fertilizers into New Zealand for the six 
months ended 30th September, 10^7 Sulphate of Ammonia From United King- 
dom, 521 tons; Australia, 525 tons; Germany, 3 tons \htrate of Soda . Chile, 
020 tons. Battle Slag: United Kingdom, 5,069 tons, Helgnim, 11,337 tons; 
France, 22 tons Bonedust : India, 700 tons ; Australia, 25 tons Chardu^t and 
Bone ( har * Australia, 101 tons. Guano • United Kingdom, 25 tons. Phosphates : 
New Caledonia, 1,902 tons; Seychelles Island, 3,678 tons; Walpole Island, 1,143 tons; 
Ocean Island, 22,620 tons , Nauru Island. 47,388 tons ; Makatea Island, 7,599 
tons ; Australia, 4 tons ; Egypt, 6,603 tons. Superphosphate United Kingdom, 
100 tons; France, 120 tons. Kaintt United Kingdom, 20 tons; Belgium, 50 
tons, France, 167 tons, Germany, 142 tons. Muriate of Potash: France, 15 
tons ; Germany, 3 tons. Sulphate of Potash : Ignited Kingdom, lo tons , France, 
297 tons , Germany, 371 tons. Potash, other France, 925 tuns , (Germany, 663 
tons. Sulphate of Iron • United Kingdom, 5 tons; Australia, 17 tons. United 
States c»f America, 7 tons. Other I'erhlizers Ignited Kingdom, i ton , Germany, 
7 tons, U^nited States of \mcnca, 13 tons. 


INVENTIONS OF AGRICULTURAL INTEREST. 

Applications for patents, published with abridged specifications in the Sew 
Zealand Patent Journal from 22nd September to 3rd Novemlier, 1927, include 
the following of agricultural interest . - 

No. 56515 : Device for cleaning dairy utensils , W. A. Tomlinson, Waitangi, 
Waikato. No. 56849 : Manure-mixing machine ; Automatic Mixers, Utd., Dunedin. 
No. 57093 : Fruit-sacking machine ; O A. Moe, Yakima, U.S A. No. 57854 : 
Stock-food ; U.S. Farm Feed Corporation, New York No. 58290 Manure- 
distributor ; J. L. Cowern and N. \V. Storey, Rangiatea. No 57177. Hedge- 
cutting machine ; R. A. Reston, Auckland. No. 57502 : Twitch-working imple- 
ment ; F. T. McAnulty, Chertsey. No. 58251 : Milk-releaser , G. J. Heaven, 
Masterton. No. 59092 : Fence-post ; V. G. Symes, Culverden. No 57252 : 
Grubber ; A. E. Hosking, Johnsonville. No. 57568 Cream-improvement process ; 
M. O'Callaghan, Buenos Aires. No. 57749 ' Device for securing lids to fruit-cases ; 
M. Davey, Blenheim. No. 57826 : Thre.shing-mill ; C. Collett and J H. Collett, 
Invercargill. No. .59142 ; Sheep-shearing machine; J. Davidson, Sydney,. N S.W. 

Copy of full specifiations and drawings in respect of any of the above may be obtained from the 
Registrar of Patents, Wellington, price is. All fees must be paid in advance in cash, or paid to the 
Purac Account at a branch of the Bank of New Zealand and the bank receipt sent to the Patent Office , 
<Hf fees may be remitted by Post Office order or postal note. 
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WEATHER RECORDS: OCTOBER, 1927. 

The Director of the Dominion Meteorological Office (Dr. E. Kidson) reports as 
follows : — 

During October rainfall was, as a rule, poorly distributed in time and place, 
and the 14th and 23rd were the only days on which it was at all of a general 
characte '. The total for the month was considerably below normal over the whole 
of the North Island and in the Marlborough and Nelson Provinces in the South 
Island. Canterbury and Otago had a moderate excess, while in Westland the 
differences from normal were slight. 

Pressure was chiefly of the we.sterly type, and the disturbances of slight to 
moderate intensity. The changes were generally too rapid to allow of rain 
developing to any extent. On the 23rd, however, a very intense cyclone developed 
east of the South Island, and on the 24th the Chatham Island barometer fell to 
29*07 in. From the 23rd to 25th strong southerly winds to gales were experienced, 
and very cold temperatures prevailed in the rear of this cyclone. Light falls of 
snow occurred on the 23rd and 24th in various parts of the South Island, and 
also in the high central area of the North Island. Ground frosts were reported 
on the mornings of the 25th and 26th, more especially in Canterbury and Otago, 
but the damage to fruit-trees was fortunately only slight. 

There was a tendency for anticyclones to move in more northern latitudes, 
but one, which controlled the weather between the 25th and the 29th, was centred 
over New Zealand on the 27th with pressure as high as 30*50 in. 

On the whole, fair to fine weather predominated, with moderate to strong 
north-westerly winds. The cold spell from 23rd to 25th, however, was severe, 
especially in Canterbury and Otago, and some losses of lambs occurred. Though 
dry, the month was a good spring month. It was particularly favourable tor 
sheep, but less so, owing to the dryness, for the dairy industry. 

RAINFALL FOR OCTOBER, I927, AT REPRESENTATIVE STATIONS. 


Station. 


Total Fall. 

Number of 
Wet Days. 

Maximum 

Fall. 

Average 

October 

Rainfall. 


North Island. 






Inches. 


Inches. 

Inches. 

Kaitaia 

. . 

1*84 

0 

0-68 

4-48 

Russell 


3 - 5 « 

7 

2*01 

4 *of> 

Whangarei : . 


3*62 

7 

1*35 

4-64 

Auckland 


2*60 

12 

078 

3(>4 

Hamilton 


I *80 

11 

0*62 

479 

Kawhia 


2*36 

10 

0*74 

5*28 

New Plymouth 


2*96 

IT 

0*53 

5-48 

Riversdale, Inglewood . . 


5*6o 

11 

1*52 

10*37 

Eltham 


2*42 

10 

1*10 

4*11 

Whangamomona 


3*83 

10 

1*04 

9*11 

Tairua 


2*48 

7 

0*84 

6*89 

Tauranga 


2*07 

8 

0*55 

5*25 

Maraehako Station, Opotiki 


3-38 

9 

1*20 

5*45 

Gisborne 


1*07 

0 

0*46 

2 *80 

Taupo 


1*49 

5 

0*44 

4*28 

Napier 

• * 1 

0*47 

5 

0*40 

230 

Maraekakaho Station, Hastings 


. 0*74 

9 1 

0*30 

3*09 

Taihape 


2*49 

7 

0*71 

3*99 

Masterton 


2*59 

8 

0*82 

3*32 

Patea 


3*15 

9 

1*35 

4*11 

Wanganui 


1*20 

1 

1*20 

3*67 

Foxton , 


2*28 

8 

, , 

2*92 

Wellington . . * . . 


igz 

8 

0*67 

4*19 
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. RAINFALL FOR OCTOBER, ig 27 — continued. 


Station. 

Total Fall. 

__ 1 __ 

Number of 
Wet Days. 

Maximum 

FaU. 


South Island 




Inches 


Inches. 

Westport 

• • 1 5-83 

21 

, A-J 7 

Greymouth 

9-04 

22 

1 1-52 

Holdtika 

12-64 

23 

' 2-21 

Ross . . 

14-01 

18 

i 3 *b 5 

Arthur's Pass . . 

25*77 

20 

1 6-29 

Okuru, Westland 

14-46 

19 

I *94 

Collingwood 

3-02 

5 

1 1*72 

Nelson 

• • . 1*07 

7 

1 0*47 

Spring Creek, Blenheim 

0-68 

5 

0-40 

Tophouse 

3*45 

13 

1 0-98 

Hanmer Springs 

3 * 3 f> 

10 

1 

Highfield, Waiau 

2-00 

I 7 

1 0 * 5 ^ 

Gore Bay 

2 68 

: h 

i-io 

Christchurch . . 

2-75 

, 9 

1 1 -03 

Timaru 

2 34 

1 1 

0-76 

Lambrook Station, Fair he 

2-40 

1 ^ 

' 0*58 

Benmore Station, Clearburn 

1-82 

‘ 9 

i 0-92 

Oamaru 

2-36 

, ^2 

' 0-62 

Queenstown 

2-70 

1 '3 

, 1-12 

Clyde 

1*33 

1 7 

' 0-46 

Dunedin 

5*01 

1 19 

T -06 

W'endon 

3*32 

! *3 

0-74 

Gotg . . 

392 

1 20 

1 0 78 

Invercargill 

4 -og 

1 

0*56 

Puysegur Point 

T2-o*> 

! 23 

1-62 


Average 

October 

Rainfall. 


lncbe&. 

0- 97 

10- 03 

11- 84 

I5-1() 

19-78 

1537 

11-03 

3*59 

2-72 

5*90 

3* 15 
2-60 

1- 68 

1- 95 

2- 01 

2- 09 
t-08 

3- 48 

T-58 
3 09 
2-50 
3*37 
4*44 
8- 16 


TRIALS WITH WHITE ISLAND MINERAL DEPOSIT. 

In the September issue of the Journal a negative result was reported from the 
use of White Island mineral deposit on grasslanrl at Waihou. It may be stated 
that the material used in this trial was not the standardized No i Product now 
sold by White Island Products, Limited, the guaranteed sulphur content of which 
is 33 per cent. In the trials at present being carried out b}'' the Department of 
Agriculture only the standardized products of the company are being used. — 
T. 11 . Patterson, H.D.A., In^itructor m Agriculture, Auckland. 


FOOT-AND-MOUTH DISEASE IN GREAT BRITAIN. 

The High Commissioner for New Zealand. London, has reported by cable the position 
of foot-and-mouth disease in Great Britain as follows : September — two outbreaks 
in Bedford and four in Glamorgan ; October — eight outbreaks in Somerset, one 
in Wilts, and one in Middlesex: total, sixteen outbicaks for the t\vo months. 


Importation of Swine from Canada. — Regulations under the Stock Act governing 
the importation of swine from Canada were published in the Gazette of loth November. 
A statement regarding this matter appeared on page 204 of the September Journal. 


hooks received. — The “ New Zealand Flock Book,’* Vol 23, 19-^7 * published 
by the Council of the New Zealand Sheep Breeders’ Association, Christchurch. 
The Pig Breeders’ Annual, 1927-28 ” ; published by the National Pig Breeders’ 
Association, I^ondon. 
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ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

STOCK AND COPPER-SULPHATED WATER. 

“ Inquirer/' Havelock North 

In the September number of the Journal in an article on “ Braxy<like Disease 
of Sheep there is mentioned among other preventive measures the use of 
copper sulphate. Would you kindly inform me if there is any danger of stock 
being poisoned by drinking from small springs and pools which have been treated 
in this manner? 

The Live-stock Division : — 

It is not likely that sheep, unless very thirsty, would touch water medicated 
recently with copper sulphate. When a stream or pool is dosed with copper 
sulphate the material dissolves readily, and would not remain long in a poisonous 
strength in the water. However, as there is a slight risk to the sheep, it is advis- 
able to give the paddock a spell for about three days following the treatment. 
No mortality has been reported so far from farms where copper-sulphate dressing 
has been carried on extensively for some time past. 


HEDGES FOR RECLAIMED MUD-FLATS 

'' Mud-flat,” Opotiki : — 

Could you tell me of any suitable hedge-plant to grow on reclaimed mud- 
flats, both as a stock-proof hedge and to be useful as a breakwind ? Barberry 
does not appear to thrive on the wet clay at all. 

The Horticulture Division : — 

Reclaimed mud-flats of wet clay are rather extreme conditions for which to 
suggest suitable stock-proof shelter-belts. In the absence of barberry, which 
you say does not thrive there, there is little choice other than the Lombardy 
poplar or some species of willow. Planted close together, either of these would 
probably do well. They would be to a great extent stock-proof, and, when 
planted close, would not grow to a great height. On this class of land it is a 
very good system to make the large open drains, which are necessary at intervals, 
coincide with the boundaries of paddocks, and to plant the shelter-belt along the 
bank formed of the excavated soil from the drain, with a wire fence to protect 
it from stock, the drain itself protecting it on the other side. Under such 
conditions barberry, pines, or even probably Lawson’s cypress would do very 
well. 


• CONTROL OF WEEDS IN LUCERNE. 

” Lucerne,” Enfield : — 

In March, 1926, I drilled 20 acres with lucerne and got a splendid strike, but 
owing to the wet autumn the weeds also came well. Would it injure the lucerne- 
plants to cultivate the land (with fine tines) in November after feeding or 
mowing ; or would it be better to wait until next winter to do the work ? The 
stand was not cultivated last winter. 

The Fields Division : — 

If the weeds referred to are fat-hen or yarr there will be little occasion for 
anxiety concerning the lucerne, as both these types will rapidly disappear after 
cutting or grazing. Lucerne-plants have extremely stout tap roots, and even 
when quite young stand fairly heavy cultivation. If by Christmas-time the 
lucerne does not appear to be overcoming the weeds, then we would advise a 
thorough cultivation. . Summer cultivation after mowing is much more effective 
in ridding lucerne from grass and other weeds than winter cultivation. If grass 
is already growing in the lucerne, cultivation after the first cutting is advised 
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MILK-TESTING POINTS. 

Old Subscriber,'' Whakarongo 

Kindly oblige me with information on the following: (i) Can a Babcock 
testing-machine (six- or twelve-bottle size) be adapted to use Gerber glassware ? 
(2) Can amyl alcohol be used to improve Babcock testing ; if so, in what manner, 
and how much ? 

The Dairy Division : — 

(i) A mechanic could probably alter a Babcock testing-machine so that 
Gerber butyrometers or test-bottles could be used in it. We would recommend 
that butyrometers of the “original “ Gerber method be used. These bottles are 
about yi in. long over all. (2) The use of amyl alcohol is not necessary or 
advisable in connection with the Babcock method of testing milk or cream for 
content of fat. 


STERILIZATION OF HONEYCOMBS. 

L. D. Carter, Napier : — 

Would you kindly tell me if the method of sterilizing empty honeycombs with 
a solution of formalin and water (i to 20) for forty-eight hours is approved and 
recommended by the Department of Agriculture in connection with the control 
of foul-brood ? 

The Horticulture Division 

The sterilization of honeycombs with formalin solution is not generally recom- 
mended. If you have only a small number of combs on hand it will pay you 
better to destroy them. However, should you desire to try the formalin solution 
the following treatment may be given : Water (soft preferably) 4 quarts, liquid 
soap 2 02., formalin i (juart , immerse the combs for forty-eight hours, then 
thoroughly dry and air them for several days 


FEEDING OF HAY AND ENSILAGE. 

E. W. McCarter, Te Awamutu : — 

I shall be glad to know whether ensilage can be fed to ewes in Iamb without 
damage. Can you give the relative values of hay and ensilage for this purpose ^ 
Can you advise also as to whether ragwort if cut with hay retains its injurious 
properties when fed out with the hay ? 

The Live-stock Division : — 

Ensilage can be fed to ewes in lamb without danger, provided it is not acid 
or mouldy. The relative value of hay to silage is 1 lb. hay equals } lb silage, 
according to quality. Ragwort cut with hay retains its injurious properties. 


SEMESAN FOR SEED-TREATMENT. 

E. G. Gandy, Waipatiki 

Page 12 of the Journal for July, 1927, describes a seed-treatment for dry-rot 
of swedes and turnips with a solution of Semesan. Can you tell me where 1 
can procure this specific, and the approximate price ? 

The Fields Division :~ 

So far as we know, Semesan is not yet on sale in New Zealand. The 
manufacturers are the Du Pont de Nemours Co., Wilmington, Delaware, U.S.A., 
and the cost is about 2*75 dollars per pound. In Australia Semesan can be 
procured from R. F. Higgs and Co., 297 Castlereagh Street, Sydney, N S.W., who 
are agents. 
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THE SEASON^S LAMBING: NORTH ISLAND ESTIMATE. 

From information furnished by Inspectors of Stock m the various districts 
the average lambing for the current season in the North Island is estimated at 
87-28 per cent. With 7,905,432 breeding-ewes in the North Island, as shown 
in the 1927 sheep returns, the number of lambs is estimated at 6,899,861. 
South Island and Dominion estimates will appear in next month's issue of the 
Journal. 


ESTIMATED AREAS UNDER CEREALS AND POTATOES. 

The following estimates of the areas under w'heat, oats, and barley in the Dominion 
for the current season were issued by the Government Statistician at date 
8th November, the figures being based on a card census : Wheat — North Island, 
4,400 acres ; South Island, 265,600 acres : total, 270,000 acres. Oats — North Island. 
27,000 acres; South Island, 285,000 acres: total, 312,000 acres. Barley — North 
Island, 3,000 acres ; South Island. 18.500 acres : total, 21,500 acres. The 
corresponding final totals for the preceding season (1926 27) were 221,689 acres 
of wheat, 386,762 acres of oats, and 30,414 acres of barley. Wheat, therefore, 
has an estimated increase in area this season of 48,311 acres, oats a decrease of 
74,762 acres, and barley a decrease of 8,914 acres The areas under the different 
main varieties of wheat grown this season are specified as follows : Tuscan or 
Longberry, 182,158 acres ; Hunter’s, 34,163 acres; Velvet or Pearl, 11,319 acres. 

Also from a card census and at date 8th November the Statistician estimates 
this season’s area under potatoes as 5,100 acres in the North Island and 17,100 
in the South Island, or a total of 22,200 acres. The corresponding final figures 
for the 1926-27 season were 5,942, 18,674, ^tid 24,616 acres Only holdings of 
I acre and over outside borough boundaries are covered by these figures ; a fair 
aggregate area of potatoes is also grown on smaller holdings and within boroughs 
Reckoned on ths average of the last five seasons — 5-34 tons per acre — the total 
yield from this season’s area would lie 118,500 tons, as compared with a total 
actual yield of 116,771 tons for 1926-27, in which the per-acre yield was 
below the average. 


QUALITY OF BASIC SLAG. 

In his annual report for 1926-27 Mr. B. C. Aston, Chemist to the Department 
of Agriculture, remarks as follows on this subject ; — 

The quality of the basic slag imported into New Zealand has received atten- 
tion during the year. It was not found that any low-grade slag was being offered, 
but in certain instances slag that was distributed direct to the consumer from the 
ship's side was found to be below the manufacturers' guaranteed analysis, and a 
suggestion by this Section that imported basic slag should be examined before 
shipment to New Zealand has been adopted. Arrangements have now been made 
whereby slag exported to New Zealand from British and Continental ports will 
be sampled and analysed in England by the chemists of the Imperial Institute. 
It will thus be possible to warn importers of any shipments that do not comply 
with the manufacturers' guarantee, and so allow of adjustments being made before 
the fertilizer is placed on the New Zealand market. The scheme, which is now 
in operation, has received the unanimous approval of importers, whose co-operation 
is necessary to ensure that all shipments are sampled. 


Cider-making . — It is estimated that some 60,000 gallons of cider, valued at 
approximately £1^,7 50^ were i^roduced in New Zealand during 1926-27 — an 
increa.se of 10,000 gallons as compared with the previous year's figures. Up-to- 
date cider mills and pre.sses are now being made in the Dominion. 


Correction . — A misprint occurred in the bottom line of page 270 of last 
month's Journal in connection with egg-incubation temperatures. The temperature 
printed as 130® should have been 103°. 
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AGRICULTURAL LEGISLATION OF 1927. 


F. S. Pope, Acting Director-General of Agriculture, Wellington. 

A CONSIDERABLE number of Acts of Parliament affecting the pastoral, 
agricultural, and horticultural industries, and coming within the scope 
of the Department of Agriculture, were added to the law of New 
Zealand during the recent session. While there may not be complete 
unanimity as to the value of certain of the provisions of these new laws, 
the fact that they .have been approved, either unanimously or by 
substantial majorities, by both Chambers of the Legislature, may be 
taken as conclusive evidence that the}^ are likel}' to be of material 
benefit to the industries affected by them. 

Any one who has been concerned in preparing even a single Bill 
and piloting it through Parliament will not need to be told that the 
task of placing the past session’s agricultural legislation upon the statute- 
book has involved a large amount of initiative, careful thought, 
patient discussion, and sound judgment on the part of the responsible 
Minister and his officers. Every one, therefore, who is either directh* 
or indirectly interested in the industries mentioned (and who in New' 
Zealand is not ?) owes a debt of gratitude to the' Hon. O. J. Hawken, 
Minister of Agriculture, for having supervised the preparation of this 
large amount of valuable legislation and brought it safely past the 
rocks and shoals of keen parliamentary criticism to the desired haven. 

The names of the Acts referred to are as follows : Mas.se3’ Agri- 
cultural College Act, 1927 ; Canterbury College and Canterbury 
Agricultural College Amendment Act, 1927 ; Howard Estate Amend- 
ment Act, 1927 ; In.stilutc of Horticulture Act, 1027 ; Fertilizers 
Act, 1927 ; Noxious Weeds Amendment Act, 1927: Seeds - importation 
Act, 1927 ; Orchard-tax Act, 1927 ; Fungicides and Insecticides Act, 
1927; Introduction of Plants Act, 1927; Finance Act. 1(^27 (No. 2), 
(section 38) ; Stock Amendment Act, 1927 ; Slaughtering and 
Inspection Amendment Act, 1927 ; and Apiaries Act, 19-27. 

Of these, the first four deal with agricultural education ; the next 
three mainly affect field-cropping and pastures ; the next four relate 
principally to horticulture ; and the last three concern live-stock, 
public abattoirs, and bees respectively. Let us look at them seriatim. 
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» the understanding that only the main points will be noticed, and 
that any one desiring the full particulars should consult the complete 
Acts, any of which can be obtained at slight cost from the Govern- 
ment Printer. 


MASSEY AGRICULTURAL COLLEGE ACT, I927. 

The institution that is in future to be known as the Massey 
Agricultural College was given legal sanction by the New Zealand 
Agricultural College Act, 1926, which may therefore be referred to as 
the principal Act in this connection. The- purpose of the Act of 1927 
was to amend and amplify the principal Act. The main changes are 
as follows : The principal Act may in future be cited as the Massey 
Agricultural College Act, 1926, and the College itself is to be known as 
the Massey Agricultural College, instead of by its original name. For 
University purposes attendance at the Massey Agricultural College is 
deemed to be equivalent to attendance at Auckland University College 
or Victoria University College. This will enable degrees in agricultural 
science to be obtained through the Massey Agricultural College. The 
Council of the new College is given power to issue diplomas in agri- 
cultural science. Authority is given for the expenditure on the latter 
College of moneys under the Education Purposes Loans Act, 1919, not 
only for the purposes of that Act, but also for the purchase of live- 
stock. implements, or material. In general the Minister of Agriculture, 
instead of the Minister of Education, is made the connecting-link 
between the Government and the College. 

CANTERBURY COLLEGE AND CANTERBURY AGRICULTURAL COLLEGE 
AMENDMENT ACT, I927. 

The existing legal sanction for the Canterbury Agricultural College 
(generally known as Lincoln College) is found in the Canterbury 
College and Canterbury Agricultural College Act, 1896, and in the 
amendments thereto. Last session's Act makes the following further 
amendments : For University purposes attendance at the Canterbury 
Agricultural College is deemed to be equivalent to attendance at 
Canterbury University College. This will enable degrees in agricultural 
science to be obtained through the Canterbury Agricultural College. 
The Council of the Agricultural College is given power to issue 
diplomas in agricultural science. The Council is increased by three 
members — from seven to ten — of whom two (instead of one) are to 
represent the Government, and two the Board of Governors of Canter- 
bury University College. Provision is made for a Government subsidy 
on voluntary contributions to the funds of the Agricultural College, 
Authority is given for a Government grant not exceeding £10,000 to 
be applied, in accordance with the approval of the Minister of 
Agriculture, towards the erection, alteration, a!nd equipment of the 
College buildings. Authority is also given for an annual grant, if 
voted by Parliament, of £3,700 for such research as is approved by the 
Minister of Agriculture after consulting the Council of Scientific and 
Industrial Research. In general the Minister of Agriculture, instead 
of the Minister of Education, is made the connecting-link between the 
Government and the College. 
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HOWARD ESTATE AMENDMENT .\CT, I927. 

It will be remembered that the late Josiah Howard bequeathed 
his Smedley Station in Hawke's Bay to His Majesty the King without 
any restriction, but in confidence that the Government of New 
Zealand would use the property as a foundation or endowment for 
the purposes of agricultural education. To give effect to the testator's 
wishes the Howard Estate Act, 1919, was passed. It provided that 
the Public Trustee should hold the estate in trust as a permanent 
endowment for the purposes of agricultural education, the revenue 
to be used for [a) the establishment and maintenance of a school or 
institute of agricultural education, under the control of the Minister 
of Agriculture, and to be known as the Howard Agricultural Institute ; 
and {b) the improvement and development of the estate. Minor 
amendments in this principal Act were made by the Howard Estate 
Amendment Act, 1926. Further amendments as follows were made 
by the Act of last session : (i) A Board— to be known as the Howard 
Estate Advisory Board — is constituted of representatives of the local 
authorities of the Hawke’s Ray Provincial District to advise the Minister 
of Agriculture and the Public Trustee in regard to the management of 
the estate and the utilization of the revenue therefrom , and (2) it is 
provided that, in addition to the purposes mentioned under [a) and 
(fe) above, the revenue from the estate may be used for the assistance 
and development of agricultural research or public agricultural educa- 
tion in New Zealand in a manner likely to be of special, but not 
necessarily exclusive, benefit to farming in the Provincial District of 
Hawke's Bay. This latter provision will enable such research and 
education to be carried on, if thought desirable, elsewhere than at the 
Howard Agricultural Institute when the latter is established. As 
soon as the necessary regulations as to its election can be prepared and 
gazetted, the Advisory Board will begin to function, and doubtless the 
utilization of the fund for the purposes for which it was created will 
commence without unnecessary delay thereafter. 

INSTITUTE OF HORTICULTURE ACT, I927. 

The Institute is an incorporated body of persons interested in the 
advancement of horticulture in New Zealand, and includes horticul- 
turists, scientists, public men, and private citizens in all parts of the 
Dominion. A number of other bodies who.se objects bear upon horti- 
culture are affiliated to the Institute. The latter is desirous of issuing 
authoritative certificates and diplomas to qualified horticulturists, with 
the dual object of (i) encouraging gardeners and others earning their 
living by doing horticultural work to undertake further study in order 
to obtain the Institute's certificate or diploma, and (2) giving persons 
proposing to employ gardeners or other horticultural workers a means 
of knowing whether applicants are properly qualified. The Act of 
last session authorizes the Institute to conduct examinations under a 
scheme to be approved by the Government, and to grant certificates 
and diplomas upon the results of such examinations. There is also 
provision for the issue, during a limited period, of diplomas without 
examination to horticulturists of not less than forty years of age and 
not less than twenty, years' experience, and also provision for issuing 
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certificates or diplomas to persons arriving from abroad with proof 
that they have already passed equivalent examinations. The Institute 
is now preparing its scheme of examinations for submission to the 
Government for approval, and as soon as this is given the way will be 
clear for the Institute to make known to intending students the syllabus 
and conditions of the examinations to be passed before its certificate 
or diploma can be obtained. This should result within a comparatively 
few years in placing the horticulture of New Zealand upon a distinctly' 
higher level. 

FERTILI7ERS ACT, I927. 

This Act, which comes into force on ist June next, gives more com- 
plete control over the sale of artificial manures than that provided by 
the Fertilizers Act, 1908, which it repeals. The main changes in the 
law as it stood under the old Act are as follows : - 

{a) Vendors must disclose the percentage and nature of any “ filler " 
or diluent ” included in a fertilizer. Filler or diluent is defined as any 
substance not containing in appreciable amount nitrogen, phosphoric 
acid, or potash, -which is incorporated mechanically and not by any^ 
chemical process as a component of any' fertilizer. 

{h) Vendors must also disclose the form in which the fertilizing 
ingredients contained in the fertilizer occur : for instance, in the case of 
phosphoric acid insoluble in water the \’endor must state w^hether the 
phosphoric acid is included as basic slag, phosphate rock, bonedust, or 
as the case may' be. 

(c) A vendor may' at his option disclose the percentage of phosphoric 
acid insoluble in w^ater but soluble in a solution of citric acid of pre- 
scribed strength. 

{d) Whenever so prescribed by^ regulations the fineness of grinding 
of the fertilizer or of any of its components must be stated. 

(e) The registration of brands with the Department of Agriculture 
in the case of vendors w'ho are not manufacturers or importers is con- 
siderably simplified, the vendor having merely to state the name and 
brand of the fertilizer and by’ w^hom it is registered. 

(j) Provision is made for the sale of fertilizers in bulk— /.i’., unbagged — 
subject to suitable restrictions. 

(g) The existing provision that all fertilizers must be put into branded 
bags as soon as manufactured is done aw^ay w'ith. 

{h) The pro\'ision that a fertilizer containing any imported 
ingredient must be contained in bags branded Imported has been 
dropped. 

(i) The use of chemical contractions instead of words in full in 
the invoice certificates supplied to purchasers is prohibited. 

(j) The period during which a purchaser may notify’ an Inspector 
that an official sample of any fertilizer is required to be taken has been 
extended to tw^enty' day^s after delivery. 

(A) Provision is made for prescribing by'^ regulation definite limits 
of error that may' be permitted in stating percentages of fertilizing 
ingredients. 

(/) The form of invoice certificate to be issued to buyers is made 
more complete, and should ensure that a buy'er with a fair knowledge 
of the subject will be able to obtain a clear idea of what he is buying. 
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(m) The sale— under the designation of “ fertilizer '' -of any material 
in respect of which a brand could not be registered under the Act is 
prohibited. 

{n) Where fertilizer is imported or purchased for distribution by any 
organization— a dairy company— to its members, without a sale 
taking place, the distributor must give to the Department and to each 
recipient of the fertilizer the same particulars as would have been 
shown in the invoice certificate had the transaction been a sale. 

The regulations needed to give full effect to the Act are now being 
prepared, and will be gazetted as soon as practicable. | Further 
information regarding this Act will be found in a special article pub- 
lished elsewhere in this issue. -Eo.j 

NOXIOUS WEEDS AMENDMENT .ACT, I927. 

The law in regard to noxious weeds is contained in the Noxious 
Weeds Act, 1908, and in the amendments thereto made in 1910, 1921, 
and 1923. The Act of last session makes the following changes in that 
law : (a) It relieves occupiers of land of their liability to prosecution 
without notice for failing to clear weeds ; (b) it enables notice to clear 
such weeds as are growing in small patches to be given by general 
notification in the newspapers at suitable times without awaiting the 
flowering of the weeds ; (c) it enables individual notices to clear weeds 
that are growing otherwise than in small patches to be given at 
suitable times without awaiting the flowering of the weeds ; (d) it 

gives authority for an occupier who fails to clear weeds to be prosecuted 
twice, instead of only once, in each season, and fixes the minimum fine 
in the case of such second prosecution at £5 ; (c) it places the onus 
of clearing weeds, after individual notice or public notification has 
been given, not only upon the person in occupation of the land, but 
also upon the owner or any other person in receipt of the rents and 
profits of the land, and upon the agent or trustee of the occupier ; and 
(f) it relieves the Department of Agriculture of the control of weeds 
in urban areas, and gives the urban authorities power to exercise 
such control if they so desire. 

It is expected that these changes will enable the Department of 
Agriculture to gradually obtain better control of the weeds nuisance 
without inflicting undue hardship upon landholders. 

SEEDS-IMPORTATION ACT, I927. 

Two objects are aimed at by this Act : fiist, to prevent certain 
kinds of imported seeds being sold as locally" grown seeds, and, second, 
to prevent imported seeds of the same kinds being subsequently 
exported as New Zealand seeds. The kinds of seeds named in the 
Act are those of cocksfoot, lucerne, and white clover, but power is 
given to the Governor-General in Council to add other kinds to this 
list if it is found desirable to do so at any future time. The Act 
provides that before any seeds included in the list are imported into 
the Dominion in parcels exceeding 28 lb. in weight they shall have 
been so treated as to render them distinguishable from seeds not so 
treated, and authority is given for the making of regulations pre- 
scribing the treatment to be adopted for this purpose. 
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These regulations will be made as soon as practicable, ai;d well 
before the Act takes effect on ist April next. They will probably 
provide that i per cent, of the seeds shall be stained red. This 
treatment is both cheap and effective, and it does not prevent the 
germination of even those seeds that are actually stained, and has no 
effect whatever upon the 99 per cent, of unstained seeds. It may be 
thought that the staining of only one seed in a hundred would not be 
very noticeable, but in fact the red seeds stand out clearly, and make 
it quite impracticable to substitute, whether by accident or design, 
treated lines for untreated without detection being quite easy, or even 
to mix treated lines with untreated without discovery being almost 
certain. 

It is hoped that the operation of this Act will result in an increased 
demand for our own seeds in the local market, and in the further 
development of the overseas trade in New-Zealand-grown seeds. 

(To he concluded.) 


GOVERNMENT CERTIFICATION OF SEED 
POTATOES. 

PROGRESS OF THE SYSTEM IN CANTERBURY. 

J. W. Hadfield, H.D.A., Instructor in Agriculture, Christchurch. 

There has been a very satisfactory response by Canterbury farmers 
in connection with seed - potato certification under the .system 
described in the Journal for August last. Eighty-one growers have 
registered, many of them sending in more than one variety, and 
altogether 138 eligible lines have been received arid planted at the 
Ashburton Experimental Farm. 

Growers were requested to send in 100 sets of each line, and great 
care has been taken to plant these under the most uniform conditions. 
Grouping of the varieties under these conditions will afford very 
interesting comparisons, more especially in regard to vitality, and it 
will be possible to obtain a general survey and some idea of the 
standards to adopt before actual field inspection commences. These 
plots arc open to inspection by any one interested, and it is hoped to 
arrange for a field-day early in January, when growers, merchants, 
and seedsmen will be invited to attend. 

In addition to the certification trials, over 100 varieties of potatoes 
are being grown at Ashburton Experimental Farm. These have been 
collected from all parts of New Zealand, and are being used primarily 
with the object of preparing accurate descriptions of all standard 
varieties, also to clear up some of the confusion existing in regard to 
nomenclature. A start is also being made in the production of pure 
and healthy limes of our commercial varieties, and about 250 are 
growing on trial. 

The accompanying table gives a general idea of (i) the distribution 
of registered growers in Canterbury, (2) the distribution of registered 
varieties in Canterbury, and (3) the number of lines of each variety 
received. 
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Distribution of Registered Potato Varieties and Growers in Canterbury, Season 1^27-28* 


Variety. 

Waitaki to 
Pareora. 

Pareora to | Rangitata 
Rangitata.' to Rakaia. 

Rakaia to 
Waitnaka- 

North of 
Waimaka* 

Lines of 
each 





nn. 

nri. 

Variety. 

Dakota 

0 

3 

II 

M 

0 

28 

Arran Chief . . 

’ 4 

5 

2 

10 

2 

23 

Aucklander Short-top . . 

0 

0 

0 

4 

12 

16 

Epicure 

1 l 

2 

I 

7 

3 

14 

Up-to-date 

i T 

0 

I 

S 

1 

1 1 

Bresee's Prolific 

0 

0 

I 

8 


9 

Aucklander Tall -top 

0 

I 

I 

0 


8 

Magnum Bonum 

0 

0 

0 

5 

0 

5 

Robin Adair . . 

0 

2 

0 

2 

0 

4 

Aucklander (unspecified) 

0 

2 

0 

I 

0 

3 

Pink Beauty of Hebron 

0 1 

0 


j ^ 

i 0 

3 

Sutton’s Supreme 

0 i 

2 

0 

I 


3 

Endurance 

0 

0 

' I 1 

! 2 

1 0 

3 

Early Puritan . . 

0 

2 

0 

i 0 

i ® 

2 

Early Rose 

0 ' 

0 

0 

1 I 

1 0 

1 

White Beauty of Hebron 

0 

0 

1 I 

1 0 

i ^ 

I 

Early Regent . . 

0 

0 

' 0 

0 

i I 

1 I 

British Queen . . 

0 

0 

0 

i 0 

I 

1 

I 

Northern Star 

0 

0 

I 

! 0 

0 

I 

Gamekeeper . . 

i 0 

0 

1 I 

0 

0 

I 

King Edward 

0 

0 

0 

1 ° 

0 

0 

Totals . . 

! 6 ' 
1 ! 

19 

22 

1 65 

! 
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It will be seen that Dakota heads the list, and it is evident that 
there is a definite move on the part of growers to reinstate the 
popularity of this variety by the production of pure strains. It is 
most extensively grown between the Rangitata and Rakaia Rivers, 
and to a lesser extent between the Rakaia and Waimakariri. Auck- 
lander is confined almost entirely to the area north of the Waimakariri, 
where it is extremely popular. Arran Chief is fairly uniformly distri- 
buted over Canterbury, and is extensively grown on the heavier 
potato-land of South Canterbur5^ Up-to-date and Brcsee s Prolific 
have been sent in almost entirely from the area between the Rakaia 
and Waimakariri. This localization of varieties illustrates to some 
extent the effect of one or two enthusiastic growers specializing in the 
production of high-class pure seed. Other growers in the vicinity, 
realizing its value, procure their requirements from this source, and 
there springs up in that area a group of farmers raising high-class seed 
of one or two particular varieties. 

It is to be regretted that the St. Andrews-Willowbridgc-Waimate 
area is not better represented. This is partly accounted for by the 
fact that certain varieties — for example. Majestic, New Era, Perfection, 
and Britain's Best, which are very popular in this district — were not 
considered to be of sufficient importance for inclusion in this year's 
scheme. Some, if not all, will be included in future years. 

Certified growers are reminded that their crops will be inspected 
when in flower. The second field inspection will be made when the 
shaws are maturing, and the final tuber inspection when the seed has 
been graded. 
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THE WILD PIG NUISANCE. 

POISONING TRIALS IN WELLINGTON LAND DISTRICT. 

D. Munro, Principal Inspector, Live-stock Division, Auckland. 

During the years immediately succeeding the War period wild pigs 
made their presence felt to a greater extent than previously, more 
particularly on North Island back-country farms adjacent to extensive 
bush areas and deteriorated holdings going back to scrub and fern. 
Doubtless this was largely due to the fact that during the War wild 
pigs, like the rabbits, enjoyed a period when their increase was more 
or less unrestricted, owing to the demand made on the man -power 
of the Dominion. From these areas the pigs came out in great numbers 
at certain times, more particularly in the early lambing season, when 
the berry-supplies give out in the bush. On a number of farms the 
loss of lambs from wild pigs was so heavy that the settlers concerned 
found it impossible to profitably continue the raising of lambs and 
were forced to rely entirely on dry sheep. 

Without a first-hand knowledge or ocular demonstration it would 
be difficult to appreciate the extent of damage or loss suffered by settlers 
in pig-infested areas. The loss of grazing due to damage of pastures 
by rooting, damage to fences, &c., is very considerable. In certain 
districts the areas rooted up in a manner resembling rough hillside 
ploughing would in the aggregate represent hundreds of acres, and the 
losses became so pronounced that the matter was eventually brought 
prominently under notice of the Department of Agriculture. The 
Government recognized that some measure of relief was due to the 
settlers suffering from the nuisance, and it was decided to offer a bonus 
of IS. per snout for wild pigs destroyed. The snouts were collected 
by reliable settlers in the several districts, who in turn handed them 
over to a representative of the State Forest Service, who made the final 
count and paid out the bonus.* 

Notwithstanding the great number of pigs paid for, I believe it 
would be no exaggeration to say that not more than 70 per cent, of 
those killed came into account. Many pigs fatally wounded are lost 
in the bush, and for various reasons numbers of snouts collected are 
never presented for payment. On each occasion when the payment 
of the bonus was temporarily discontinued owing to the vote being 
exhausted thousands of snouts were held by settlers, pig-hunting 
sportsmen, and Maoris, and these were eventually thrown away or 
destroyed. 

After payment of the bonus for two seasons it appeared that little 
or no impres.sion was being made and that the pigs were as numerous 
as ever. It was then considered desirable to carry out experiments 
with poisons, in the hope of discovering a quicker or more wholesale 
method of destruction. Consequently, being stationed at the time in 
a district comprising considerable areas of pig - infested lands, the 
canying-out of such experiments was entrusted to me. 

♦The numbers of snouts paid for in the Wellington forest-conservation region 
for the two jrears 1925-26 and 1926^27 were 17,^17 and 23,282 respectively. In 
the Rotorua region 2,o^6.and 4,566 snouts were paid for during the same period. 
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Prior to this I had for many years had ample opportunity of 
observing the habits of wild pigs, and had noted that the latter differed 
in marked degree from the domesticated pig and the majority of wild 
animals in that they have no fixed place of abode but roam over great 
areas, influenced almost entirely by the available quantity and variety 
of their food-supplies. Having cleaned up the supply of fern-root in 
a certain locality they may not return again in any numbers for several 
months, as the fern does not readily recover. These irregular roaming 
habits therefore add to the difficulty of successful poisoning. If the 
homing instinct of deer or rabbits were more highly developed in wild 
pigs it might be possible to accustom them to certain foods to which 
poisons could be added later. 

In certain places on the Wanganui River, about old Maori settle- 
ments, numbers of fruit-trees stiU grow, and the fruit which falls to 
the ground is readily eaten by more or less wild pigs. I therefore 
concluded that it would be no difficult matter to successfully poison 
wild pigs by treating apples, quinces, potatoes, or carrots with suitable 
poisons. It was disappointing to discover later, however, that the 
taste for such desserts developed by pigs which had come in closer 
contact with settlement had not been generally acquired by the less 
enlightened majority, and that anything new or foreign to their sur- 
roundings at once aroused their suspicions, after which they avoided 
the places where these baits were laid. 

Information gathered from settlers in different localities relative to 
the feeding habits of wild pigs differs considerably, which is no doubt 
due to the reason just stated — that their tastes vary a good deal 
according to the locality in which they have been bred and the extent 
to which they have become familiar with settlement. It is fairly 
generally admitted that poisoned meat — carcases of sheep, cattle, or 
horses — can be used with some degree of success, but the settlers 
almost without exception decline to use meat baits owing to the danger 
of poisoning valuable dogs. The owners of land on which I desired 
to carry out experiments requested that such baits should not be used. 
I therefore confined myself to materials which would not be dangerous 
to dogs — namely, apples, artichokes, carrots, potatoes, oats, barley, 
}^eas, and phosphorized pollard. 

It is claimed by persons who have had experience of wild pigs in 
rabbit-infested country^ that they readily take the poisons laid for rabbits. 
It would hardly be disputed that phosphorized grain and pollard laid 
on rabbit-infested country does destroy large numbers of pigs, but I 
am very strongl}’ of the opinion that this is brought about through 
their eating the dead rabbits, including the paunch and intestines which 
contain the fatal dose. Such, at least, has been my experience. An 
examination of the dead pigs will almost invariably show the stomach 
to contain quantities of rabbit-flesh. I should hesitate to say that 
in some places the pigs would not cat the grain or pollard direct, but 
it may be held as a rule that they become casualties through eating 
the rabbit carcases. 

Tbe Poisoning Trials. 

In November, 1926, I visited several farms situated on the Wanganui 
River, but in most cases it was found that the pigs had suddenly 
disappeared from the niore open country and had mo\^ed well back into 
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the dense bush, where it is rather dififtcult to follow them with poisons. 
However, on one extensive property situated a few miles inland from 
the river a number of pigs were located, and there was a good deal of 
fresh rooting and well-defined pig-tracks. This place was well suited 
for experiments, there being several open grassy clearings in the bush, 
and here poisons were laid. The following notes give particulars : — 

Clearing No. i : Some half-grown pigs seen here, also a good deal 
of rooting and other fresh traces. Laid carrots, potatoes, and artichokes 
treated with strychnine — J to grain let into each bait. 

Clearing No. 2 : A good many fresh tracks and plenty of fresh rooting. 
Laid phosphorized pollard as prepared for rabbits. 

Clearing No. 3 : Fresh rootings and several well-defined fresh pig- 
tracks. Laid potatoes, artichokes, and carrots into which plugs of 
phosphorized pollard (double strength) had been inserted. 

Clearing No. 4 : Plenty of fresh rootings and well-defined regular 
tracks. Laid potatoes, artichokes, apples, and carrots treated with 
arsenic — J grain per bait. 

All the clearings were visited the following afternoon, but none of 
the baits had been disturbed and no new rootings could be seen. The 
manager of this property undertook to watch results, and from reports 
received later it would appear that the pigs avoided the clearings 
mentioned after the poisons had been laid. 

At Otumango, about twenty-five miles up-river from Pipiriki, on a 
vacated farm, pigs were found to be very numerous, and the property 
was very suitable for purposes of experiment. The whole of the cleared 
land, between 300 and 400 acres, was rooted up, and it was quite evident 
that large numbers of pigs were about. In a large basin fringed by 
standing bush thirty to forty full-grown pigs were seen grazing on the 
young grass. In order that they might not be disturbed we waited 
till they had finished feeding, when they retired -into the bush. On 
closer observation it was found that a great number of pigs regularly 
frequented this basin. 

We therefore proceeded to lay out in plots a variety of poisoned 
baits previously prepared, each variety being laid separately ; in other 
places similar baits were laid to which no poison had been added, to act 
as a check against those treated. More poison was laid in similar manner 
at different parts of the farm, the total area poisoned being approxi- 
mately 130 acres. The party then retired on to a high point overlooking 
most of the ground where the poisons had been laid. During the after- 
noon three pigs which had come out unobserved evidently found some of 
the baits, as we first noticed them racing back to the bush. About 
ten minutes later another three full-grown pigs came from the bush 
along a low ridge to a place where some poisoned apples had been laid. 
With my glasses I could quite clearly the apples on a track. On 
reaching the apples the leading pig stopped, smelt one, stood for a few 
seconds, and then fled back to the bush followed by the others. Soon 
after this an old boar came from the bush by another track, travelling 
down towards the basin. He also came to an apple, which he smelt, 
and stood for a few seconds in silent meditation ; then, shying past the 
bait, he ran down the basin to where a patch of artichokes had been 
laid. Here he became quite alarmed, shying about like a young colt, 
and eventually bolted across the valley, making for the bush in the 
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opposite direction from which he had appeared. Four half-grown pigs 
were then seen to approach from the bottom of the valley ; they crossed 
a stream and commenced to graze below where a patch of phosphorized 
pollard (rabbit poison) had been laid. They gradually worked up the 
valley till the leading pig reached the poison, when he stopped and 
looked at it ; the others, 10 or 12 yards away, immediately ran up 
and stood for a few seconds as if in consultation, then broke, bolting 
back across the stream, disappeared in the scrub, and were not seen 
again. 

Six different lots of from three to six pigs were noticed coming from 
different points. Some came well down into the basin before they reached 
the poisons, but in every case as soon as they came on any of the 
baits they immediately took fright and raced back to cover. At dusk 
we returned to camp. During that night very heavy rain fell which 
should have removed any smell of our hands that might have attached 
to the baits handled. 

The following afternoon we returned to the observation point, from 
where we soon observed a party of three pigs come from the bush. They 
grazed for a time, gradually working downhill till they reached the 
treated area. Here thej^ came on some apples, carrots, and artichokes 
which had not been treated with poison. They at once took fright, 
behaving in a manner similar to that already described. The appear- 
ance of these things, new or foreign to their natural surroundings, 
evidently filled them with suspicion, and they at once made for cover. 
At another point an old sow with a litter of five suckers came on to a 
patch of artichokes and apples. She was less timid than the others, 
but after a few minutes she also became very uneasy, and, gathering 
her family, departed somewhat hurriedly for the bush. 

We continued to observe results on six days after the poisons had 
been laid, but after the second day no pigs ventured on to the poisoned 
areas. All the plots were carefully examined ; several baits were miss- 
ing, but this I attributed to sheep dislodging them, when they would 
roll down the steep slopes. In any case our search failed to reveal 
any dead animals. 

On our arrival at Otumango homestead it was noticed that a patch 
of potatoes, evidently left by the previous owners, had been rooted over 
by pigs, and that the tubers were left untouched, evidence that they had 
not acquired a taste for this class of food. I was later informed by 
settlers and Maoris that although pigs frequent^}' rooted the potato 
patches they did not readily eat the tubers. 

Our experiments completed at Otumango, other properties were 
\dsited, but it was found that the pigs had moved back into the bush. 
It was therefore decided to abandon further efforts till a later season, 
when the pigs would have returned to the more open country. 

The investigation was again taken up during the winter months, 
and an effort made to poison the natural food-supplies — wild berries. 
This proved a failure also, for the reason that the season had produced 
an abnormal crop, the whole of the bush-lands being literally carpeted 
with berries, and it was extremely difficult to detect the places where 
the pigs were feeding. Further trials were also made with grain, peas, 
beans, and pollard poison treated with aniseed oil, but in every case 
the results were similar to those already described. Nature appears 
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to have developed in the pig in its wild state a suspicious caution which 
is totally absent in the domesticated breeds. 

Experiments were also carried out in Kaitieke County, with results 
very similar to those obtained on the Wanganui River lands. Mr. G. 
Millar. Stock Inspector at Taumarunni, who conducted these trials, 
supplied the following particulars : — 

Having selected for experimental poisoning a property situated near a belt 
of bush, we soon found a well-defined pig-track leading out of the bush on to the 
clearings. On this we laid five baits of horseflesh of about 2 oz. with cubes of 
pollard poison inserted in the middle. The baits were laid about 5 yards apart 
on the track ; other baits were laid on tracks leading through or under fences, 
and others again on fresh rootings about 300 yards distant from the first. 

The baits were not examined for three days, when it was found that those laid 
on the rootings had not been disturbed. There were no fresh pig-marks about. 
Further on we picked up the fresh tracks of a large pig leading to where other 
phosphorized meat baits had been laid, and it was quite noticeable that the pig 
had stopped at and examined the baits but passed on without touching them. 
The baits laid on tracks alongside the fences were also untouched. In another 
place, where five baits had been laid, one was missing, another was moved about 
3 yards, and the remainder were untouched. 

We proceeded to another locality where pigs are fairly numerous, and we had 
no difficulty in picking up well-defined, freshly used pig-tracks. Here we laid a 
dozen meat baits poisoned with strychnine at a distance of from 6 to 10 yards 
apart, each being marked by a turned sod near by. Sixty yards farther on more 
meat and pollard poison was laid. In another place several more baits were laid, 
both strychnine and phosphorus being used. Some 400 yards distant, in a gully, 
another patch of poison was laid. 

Three days later, on examining the various plots, it was noticed that nine 
out of twelve meat baits (strychnined) and two out of twelve phosphonzed-pollard 
baits were missing. In another place three out of twelve strychnine baits (meat) 
were missing. The rest of the meat and pollard baits were untouched. No dead 
pigs could be found. The country is rough, with very dense fern. In all, only 
two out of thirty-four phosphonzed-pollard baits were missing, while out of 
sixteen strychnined meat baits laid twelve were mis.sing. The owner of the pro- 
perty reported that some days later his dog found one of the missing meat baits 
some distance from where it had been laid. 

The result of these trials appears to confirm what had already 
been noted in previous experiments. Small meat baits are liable to 
be carried away by birds or cats, and left where later a dog may 
pick them up. In using meat it would probably be safer to use a 
large joint thkt could be securely anchored, and later destroyed if 
not eaten. 

Conclusion. 

On the occasion of my last visit to pig-infested country on the 
Wanganui River, during the past spring, a very decided decrease in 
the number of pigs was noticeable. This was confirmed by reports 
from several settlers, who stated that there were no pigs about this 
season. Asked if they could state the reason why, it was at once 
suggested that the war waged on them in connection with the bonus 
was principally responsible. I am also inclined to the opinion that 
the payment of the bonus has produced very much better results than 
was formerly realized ; further, that if the same pressure is main- 
tained the wild pig nuisance will in a few years be reduced to a point 
when it will cease to be a menace as in recent years. 

So far as our experiments have been carried, it would appear that 
the more direct method of destruction — by knife, gun, and dogs — ^is a 
surer means of dealing with the wild pig nuisance. 
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THE BLACKBERRY PEST. 


CONTROL — continued. 

E. F. Northcroft, M.Sc., Biological Laboratory, Wellington. 

(1) CHEMICAL INVESTIGATION. 


METHOD OF ELIMINATING INEFFECTIVE COMPOUNDS. 


Prior to the establishment of the field experimental station near 
Wairoa a considerable amount of work had been carried out at the 
Biological Laboratory, Wellington, in the testing of chemical compounds. 
The usual method of tip dipping was adopted, and by immersing the 
blackberry shoots in solutions of varying strengths a positive or nega- 
tive effect could be obtained. In this way over ten thousand tests were 
made, representing a great many compounds and mixtures of com- 
pounds. As far as it was possible and practicable to do so, everj’ 
known plant poison, either alone or in combination, was employed, 
irrespective of the cost factor. Following is a list of some of the most 
important : — 


Hydrochloric acid. 
Nitric acid 
Acetic acid. 

Carbolic acid (phenol) 
Xylol. 

Methylated spirits. 
Turpentine. 

Benzene. 

Kerosene. 


Formalin 
Ammonia 
Carbon bisulphide 
Hydrogen sulphide. 

Mercuric chloride 
Cupric sulphate (blues tone). 
Cupric chloride 
Copper acetate 
r.ead nitrate 


Arsenious oxide (.^840,), in combination with one or more of such compounds 
as potassium or .sodium Iiydroxide, sodium bicarbonate, sodium carbonate, 
sodium chloride, and sodium nitrate 
Arsenic oxide (.AS2O5) alone and in combination with sulphuric acid 
Arsenic oxide in combination with inorganic acids 
Zinc sulphate. 

Magnesium sulphate. 

Barium chloride. 

Potassium hydro.xide, potassium chloride, and potassium nitrate- - alone and ui 
combination with each other. 

Sodium chloride, sodium carbonate, sodium Indroxule, and sodium nitrate- - alone 
and in combination 
A number of proprietary specifics. 

Hydrochloric acid. Ac., was used in proportions varying from i to 10 per cent. 


From these compounds the most eftective, or those which showed 
any signs of causing considerable withering or injury to the stem or 
leaves of the blackberr3% were selected, and then carefullj' tested on 
a field scale at the experimental station. 


Arsenic Compounds. 

Regarding the compounds with arsenic as tht‘ principal element, 
the following w^ere used : — 

(i) Arsenic oxide, or arsenic pentoxide (As^O;,), as it is more gene- 
rally known : This poison is not formed direct!}' from the element 
arsenic by combustion in oxygen, as ib the case with i)hosphorus, but 
bj’ means of the u.se of oxidizing agents cm arsenious oxide. If arsenious 
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oxide (AS4O8) is digested with nitric acid, arsenic acid (2H3As04,H20) 
is formed, from which the anhydride can readily be obtained. On the 
experimental plots arsenic oxide was used {a) alone in concentrations 
from 0*5 per cent, up to 10 per cent. ; (b) with sulphuric acid, using 
arsenic oxide and the acid in varying strengths from i per cent, up to 
10 per cent. ; and (c) with hydrochloric acid. It was found that where 
the higher percentages of acid were used the damage was so rapid that 
the permanent effect was anything but good ; hence the later strengths 
were not carried as far as the 10 per cent., but varied according to 
the compound used, the strengths being determined by the early 
experiments. 

(2) Arsenious oxide (As40^) : This is one of the most important 
compounds of arsenic, being known in commerce as white arsenic, or 
simply arsenic. It is a very violent poison, o-o6 gramme being a 
dangerous dose and 0*125 0*25 gramme fatal. The repeated use of 

arsenic renders one immune to much larger doses ; amounts as great 
as 0*3 gramme can be consumed by arsenic workers in Styria. They 
hold that it acts as a cosmetic, and also improves the breathing in 
mountain-climbing. The antidote is freshly precipitated ferric hydroxide, 
or a teaspocnful of mustard with a tablespoonful of salt in a glass of 
warm water. Arsenious oxide is a very fine white powder, not easily 
wetted with water, in which it is very sparingly soluble ; at a 
temperature of 15° C. 100 grammes of water dissolves only about 1*65 
grammes, and the solubility is only slightly greater with boiling water. 
If the oxide is boiled with sodium or potassium hydroxide, carbonate, 
or bicarbonate, the meta - arsenite of sodium or potassium is formed. 
For example, if required quantities of arsenious oxide and caustic 
.soda are boiled, .sodium meta-arsenite (NaAsOg) and water are formed 
according to the equation AS4O,, + 4 NaOH = 4 NaAs02+2 HgO. 
Many people seem to think they have for a long time been using 
this sodium meta-arsenite as a spray under the name of arsenite of 
soda; but the composition of that specific is anything but constant, 
and though it contains a certain amount of meta-arsenite of soda it 
is more correctly a solution of arsenious oxide in sodium hydroxide ; 
it is this which has been found to have an extremely caustic effect on 
the foliage and green parts of plants. 

In the experiments very many strengths of arsenious oxide dis- 
solved in various proportions of sodium hydroxide or sodium carbonate, 
and also in various mixtures of sodium hydroxide and sodium chloride, 
were used. Sodium meta-arsenite was used in proportions from i per 
cent, to 10 per cent. The arsenic .solutions were as follows : - - 

Arsenic pentoxide and potassium cyanide. 

Arsenic pentoxide and potassium nitrate. 

Arsenic pentoxide and sodium chloride. 

Arsenic pentoxide and hydrochloric acid. 

Arsenious oxide and sodium hydroxide. 

Arsenious oxide, sodium hydroxide, and chloride. 

Arsenious oxide, sodium hydroxide, and nitrate. 

Arsenious oxide and hydrochlonc acid. 

Arsenious oxide and sodium chloride. 

Arsenious oxide, sodium hydroxide, and potassium cyanide. 

Arsenious oxide and sodium carbonate. 

Arsenious oxide, sodium carbonate, and sulphuric acid. 

Arsenious oxide, sodium chloride, and hydrochloric acid. 

Arsenious oxide, sodium carbonate, and sodium chloride. 
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No attempt can be made here to give the various proportions in 
which the compounds were used, but none was over 10 per cent, or 
imder 0-5 pr cent. After selection from the chemicals and groups of 
chemicals in the above list, the following were tried as sprays on a 
large scale, together with compounds in the form of a vapour or solid. 
These latter were not previously referred to, as they had not been 
tested in any way in the laboratory. 


Solutions. 


Arsenic oxide. 

Arsenic oxide and sulphuric acid. 
Arsenic oxide and hydrochloric acid. 
Arsenic oxide and sodium nitrate. 
Arsenious oxide, sodium hydroxide, and 
sodium nitrate. 

Arsenious oxide and sodium hydroxide. 
Arsenious oxide, sodium carbonate, and 
sodium chloride. 


Sodium meta-arsenite. 

Sodium hydroxide and sodium carbon- 
ate. 

Sodium hydroxide and sodium nitrate. 
Hydrochloric acid. 

Sulphuric acid. 

Nitric acid. 

Sheep and cattle dips. 

Proprietary mixtures. 


These, also some others not included in the list, were all tested in 
the field at concentrations of 5 per cent, and 2 per cent., so as to enable 
a quick and rough comparison, and thus make some selection before 
going on to investigate the effect of each combination at the various 
strengths. 

Gases 

Hydrogen sulphide. | Arseniou.s chloride. 

Carbon bisulphide. ! Chlorine. 

Sulphur dioxide. | 


Sodium hydroxide 
Sodium chloride 
Lime. 

Sodium carbonate. 
Sodium nitrate 
Cupric sulphate. 
Cupric chloride. 


Solids. 

Ferrous sulphate 
Potassium cyanide. 
Calcium cyanide. 

Su perphospha te 
Basic superphosphate. 

I Basic slag. 

I Ephos basic phosphate. 


The Experimental Station and Field Work. 

As mentioned in the preceding article of this series, the experimental 
station, near Wairoa, comprises an area of 40 acres, covered for the 
most part with tall dense blackberry which had been left untreated 
for a number of years. The year previous to the establishment 
of the station the bushes had flowered and fruited freely. 

Under the method of subdivision decided upon the plots were made 
as large as could be afforded with the comparatively limited area 
available. The hillside blackberry adjacent to the store -shed was 
reserved for spraying experiments ; the blackberry on the flat or gently 
sloping land was marked off into plots of convenient size to test those 
chemicals used in the solid form ; while poisonous vapours were tested 
at the top of the section, and, for the sake of safety, well away from 
the road, dull, still weather being chosen. 


TESTS WITH GASEOUS POLSONS. 

The gases used were sulphuretted hydrogen, carbon bisulphide, 
sulphur dioxide, arsenious chloride, and chlorine. In the manipulation 
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of these very great care was necessary, especially with arsenious chloride, 
which is a deadly poison, and one could be guided only by sense of 
smell as to how long it was advisable to remain in the area when 
appljdng the vapour. As there were no proper facilities on the section 
for the careful testing and confining of these vapours they could only 
be used under the most restricted conditions. In each case they were 
used before sunrise, as the atmosphere was most steady at that time. 
Under the conditions the vapours were used all that can be said is 
that they were ineffective. On a small scale they could be tested in 
confined areas, where the results would necessarily be very much 
better than the field experiments showed. However, it would be quite 
impossible from most points of view (especiall3/^ cost) to carry out such 
experiments economicalK" on a large scale. 

TESTS WITH SOLIDS. 

As already stated, the chemicals and mixtures used in the solid 
form were all applied on land which was either flat or very gentlj" 
sloping. The blackberry was cut as close to the ground as possible, 
and the .solid then sprinkled on at the rate of ^ lb. to each square yard. 
All solid chemicals were applied during the winter of 1925, which wa'^ 
an unusiiallj’ wet one. By the spring all the plots had shown vigorous 
and healthy growth, and at no time since have anj' of the shoots looked 
at all sickly. At the rate of i lb. of solid per square yard i acre of 
land would require approximately i ton of the solid ; and if arsenic 
pentoxide, which costs 84s. per hundredweight in Melbourne, were used, 
the total cost of material alone would be £84. 

SPRAYING TESTS. 

The plots for spraying tests were made as far as possible squan', 
each being from acre to acre in area. At first the plots were regu- 
larlj' marked off with a track of about i yard wide, cut* so as to mark off 
each block more clearly ; but it was soon found that too much time was 
lost in properly marking off plots and keeping them defined in this 
manner. Consequent!}’ plots of convenient size were measured, the 
shape and size depending more or less on the line taken by the bushes, 
as much use as possible being made of any natural or stock tracks, in 
order to avoid cutting through a bush and so leaving half in one plot 
and half in another, each sprayed with a different mixture. 

Methods of Experiments, &c. 

The experiments were carried out at first in .series of four at each 
strength of each compound or mixture. Four sprayings with each 
specific were necessarj’, the plots being treated as follows : — 

(1) Sprayed on plots of standing blackberry. 

(2) Spraj^ed on a second plot of standing blackberry. 

(3) Sprayed on plot which had been cut and the blackberry removed 

so that the spray could reach the crowns and cut stems. 

(4) Sprayed on plot after the blackberry had been cut and burnt 

' in situ. 

Each plot received the same treatment — was spraj’ed the same day 
and under the same conditions, all plots of the same area receiving the 
same volume of liquid — the volume being determined by the amount 
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required to thoroughly spray the plot of cut blackberry. In actual 
practice more solution was required to spray the cut plots than to 
thoroughly spray the standing bushes 

In each case there were two plots of standing blackberry sprayed, 
the reason being that the subsequent treatment of these plots was 
different. One was burnt when the new shoots were beginning to 
develop, and the other was not burnt until the shoots had well developed. 
This gave four plots at the second spraying, with the growth of shoots 
showing some con.siderable variation. The condition in the plot of 
standing blackberry which was simply sprayed was much the same as 
in the two plots which were cut before spraying, but the plot of standing 
blackberry which was sprayed and subsequently burnt did not attain 
the same amount of growth, because it was at least a month behind 
the others. 

On making observations in 1926 from a. numbtT of plots sprayed 
in 1925 it was found that there was no advantage to be gained by any 
preliminary treatment before the spraying was carried out. The cut- 
ting of an acre of average blackberry costs from £4 los. to ^^6, and 
added to this would be the cost of removing the dried tops before any 
chemical could be applied, thus entailing a large expenditure. Hence 
the total cost of labour plus specific would be very high — in fact, much 
higher than most land could stand. In the one case there is the cost 
of cutting and clearing plus cost of specific and application of same, 
while in the other is the cost of specific and application of same plus 
cost of burning. The treatment in the latter case showed much better 
results, and in addition the total cost of treatment was much lower. 

Fortunately, it was found that as regards efficiency of the spray 
the best method was to treat the standing bushes, then leave them as 
long as possible —the longer the better. The best results were obtained 
when the plots could be left until new shoots had made some good 
growth before the plot was fired. Too great a risk should not be taken, 
however, for it must be remembered that a bad fire is far worse than 
no fire at all, and for the sake of safety it is better to burn when shoots 
are small than to take the risk of a bad burn. 

During the period from June, 1925, to March, 1927, in which the 
field-work was conducted by me, many plots were discarded, and many 
new compounds and concentrations of the ingredients of used compounds 
altered from time to time. Where similar or nearly similar sutetances 
were being used, such as the various forms of arsenic, an endeavour 
was made to treat in the one day all the plots with the concentration, 
at I per cent., for the purpose of getting the relative values of the 
different mixtures, as explained later. 

The total number of plots treated on the experimental area is very 
considerable, though the number was never constant for any period. 
The greatest number under treatment at any one time was no, and 
that was more than enough for one person to have to make observa- 
tions on as well as treat from time to time. At present there are only 
forty-nine plots, and it will not be necessary to experiment further even 
with all of these. 

Spraying^apparatus. 

Several types of spray-pumps have been used, including atomizers, 
force-pumps, bucket pumps, sjringes, and knapsack spray-pump such as 
the Eclair Vermorel and Hollands. My experience was that the Eclair 

Jturaal. 
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Vermorel lasted longer than others and did not go out of order nearly 
so easily, besides being the only really safe knapsack sprayer for an 
operator using specifics of a poisonous or corrosive nature. The nose- 
piece was found to be a disadvantage, however ; by means of the pump 
a good pressure could be developed and maintained, but on account of 
the construction of the sprayer it was not capable of making the maxi- 
mum use of the pressure and would throw the liquid only a short 
distance, the liquid leaving the exit as a hollow cone a’^d rot in the 
shape of a fan. The most efficient arrangement was an Eclair Vermorel 
krapsack spray-pump from which I had removed the nozzle and replaced 
it with an adjustable one, fan-shaped. This type of spray-pump proved 
more efficient and economical and a better time-saver than the atomizer 
type, which requires the maintenance of a definite pressure to force the 
liquid through and deliver it in the form of very fine particles, A 
series of comparative tests was made with the best atomizer (one specially 
imported for this work), and from the viewpoint of time required for 
manipulation and carrying out the spraying it could not compete with 
the Eclair Vermorel. With the atomizer it would take a man working 
alone just over ten hours to spray an acre of dense blackberry — this 
time being the average of a number of tests which were made. Using 
an Eclair Vermorel to which had been fitted a fan nose-piece a man 
working alone would require two and a half hours of actual spraying- 
time to treat a similarly dense area 

Spraying-compounds. 

Numerous chemical compounds and combinations of such compounds 
applied in the form of a spray have been tested thoroughly in the field, 
but up to the present no chemicals have been found which can kill the 
blackberry-plant. The root in some instances can be killed to a short 
distance underground, or the crown may be destroyed ; but the plant 
can very readily send forth new strong shoots from below (see Journal 
for June last, pages 383-385), and not until a compound is found that 
can penetrate and travel along to the vital tissues in the root can there 
be any hope of eradication by means of a chemical. 

Many chemicals, including arsenic compounds and arsenic with other 
compounds, &c., have a certain amount of value for withering the 
foliage and thus facilitating good, clean burns. Among these may be 
specified the following 
Arsenic oxide. 

" \rsenic oxide and sulphunc acid 

Arsemous oxide and sodium hydroxide. 

\rsenious oxide, sodium hydroxide, and sodium nitrate. 

,\rsenious oxide, sodium hydroxide, and sodium chloride, 

\rsenious oxide, sodium carbonate, and sodium chloride. 

Sodium meta-arsenate . 

Sodium carbonate and sodium hydroxide. 

Sodium nitrate and sodium hydroxide, &c. 

But SO far none of these compoimds, used in any strength which could 
be applied economically, has been of the slightest use in really eliminating 
blackberry. The great advantage to be derived from the use of chemicals 
is enabling the farmer to get good, clean burns, and by this method 
doinjg away with the necessity of cutting large areas. The cost of 
cutting blackberry is extremely high in the affected districts, and it is 
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frequently impossible to get men to undertake the work if there is 
employm^t of any other kind available. 

In all the specifics which showed any signs of being effective the 
constituent compounds (when they consisted of more than one chemical) 
were used in all concentrations from i per cent, up to 10 per cent., the 
amount of solvent remaining constant. To take a simple example, 
sodium nitrate was used with sodium hydroxide in the following pro- 


portions 

(1) 

(2) 

(3) 

(4) 

(5) 

( 6 ) 

(7) 

NaNO, 

NaOH 

NaOH 

NaOH 

NaOH 

NaOH 

NaOH 

NaOH 

I 

I 

1*5 

2 

2*5 

3 

4 

5 

1*5 

1*5 

2 

2*5 

3 

4 

5 

I 

2 

2 

2*5 

3 

4 

5 

I 

1*5 

2*5 

2*5 

3 

4 

5 

1 

1*5 

2 

3 

3 

4 

5 

I 

1*5 

2 

2*5 

4 

4 

5 

I 

1*5 . 

2 

2*5 

3 

5 

5 

1 

1*5 

2 

2-5 

3 

4 


In the case of all specifics it was found that the higher percentages 
were no advantage when used as a spray, the best results being obtained 
from concentrations lower ,than 5 per cent. The reason probably is 
that with the higher concentrations the effect is too rapid, and with 
all it would seem that slower action is preferable. With strong solu- 
tions the burning is so rapid and complete that withering and drying 
set iu immediately,’ and consequently if there is any chance of even a 
little of the poison getting into the vital stream and bcnng carried down 
it is lost on account of the strong corrosive action and consequent rapid 
sealing. Where the action is much slower one finds the efects more 
extensive. The leaves first of all develop a few spots, frequently as 
long as twenty-four hours and sometimes two or three days after the 
application of the spray ; then the spot gradually enlarges, till eventually 
the leaves attain a brownish appearance ; but it is still some time before 
they commence to shrivel up and dry. It is more than likely that 
during this slow continuous withering process a small amount of the 
poison may be able to find its way into the downward current and so 
affect the more distant parts of the plant. 

Though a fair number of proprietary specifics were thoroughly tested, 
none was found to compare at all favourably with other compounds 
referred to. 

SPRAYS OF GREATEST EFFICIENCY. 

Of all the sprays used there is no doubt that the most effective and 
those with the greatest lasting-powers — giving the plant the maximum 
shock — ^are (i) arsenic oxide (AsjO.-i) or arsenic pentoxide, and (2) 
arsenious oxide (As^Ot^) (white arsenic) with .sodium hydroxide (NaOH) 
(caustic soda). Both are deadly poisons, the pentoxide being easily 
soluble in cold water, whereas the trioxide or white arsenic is only very 
sparingly soluble in the same medium. In sodium hydroxide the 
arsenious oxide is easily soluble, and this has been frequently u.sed as 
,a spray for all kinds of weeds. The two compounds were used for 
blackberry in all sorts of proportions and in many different strengths, 
the most favoured one being 2 lb. arsenic, 3 lb. soda, and 10 gallons 
water. 

As a weed-killer the so-called sodium arsenitc has frequently been 
.used on railway tracks, especially in America, and it is generally advocated 
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for weeds by agricultural stations in different parts of the world. The 
most frequent formula given is i lb. white arsenic to 2 lb. sodium 
carbonate and from 3 to 9 gallons water. This killed most weeds 
fairly effectively, though by some it is claimed that if pure arsenite of 
soda is used diluted with from 4 to 8 gallons of water a much better 
weed-killer is obtained. 

It has generally been claimed that arsenic compounds ruin the soil, 
but in articles in the Biochemical Journal for 1913 and in Centralblatt 
Bakieriologie Abteilung for 1914, on the influence of arsenic upon the 
biological transformation of nitrogen in soil, nitrogen-fixing power, 
and bacterial activities in the soil, it has been shown that water- 
soluble arsenic may exist in as much as 82 parts in 1,000,000 without 
hindering ammonification and nitrification processes — lower concentra- 
tions acting as stimulants. To quote one passage : “ The greatest 

stimulation was noticed when the concentration of water-soluble arsenic 
in the soil was 10 parts in 1,000,000. The bacterial activities of the 
soil were checked only with enormous quantities of arsenic. Small 
amounts stimulated soil bacteria and caused the liberation of the soluble 
plant-food materials, especially phosphorus.” The effect of arsenic in 
the soil on many plants is to stimiUate, and many plants have been 
found to contain quite considerable quantities of arsenic and still 
remain healthy. 

On animals arsenic has a toxic effect. The use of arsenic constitutes 
a certain danger to stock, for farm animals, especially cattle, on account 
of the brackish sweet taste, are attracted to the sprayed plants, and 
in this way they may easily secure a fatal dose. The lethal dose has 
been estimated as follows : For a horse, 1*9 grammes ; for a cow, 
0*64 gramme ; for a dog, 32-64 milligrams. It has been stated, further, 
that poisoning of cattle cannot occur through eating grass that has 
taken up arsenic from the soil through the roots. It has, however, 
been shown by Gorup-Bezanez that if arsenious acid is mixed with 
earth and plants are grown in such earth they only absorb infinitesimal 
quantities of arsenic. 

In the Journal of the American Chemical Society, 1908. Swain con- 
siders that plants do not absorb enough arsenic from the soil to poison 
animals. In the 25th Annual Report of the United States Department 
of Agriculture, 1908, Formad proved arsenic deposited on pasture grasses 
to be a great menace to animals. He found arsenic present in grass 
and hay in amounts varying from 0-02 and o-i milligram of arsenious 
acid per gramme of dry sample. Cattle, horses, and .sheep feeding on 
this died in great numbers and showed all symptoms of arsenic poison 
ing. On ansdysis arsenic was found in all parts of the animal tissues. 
However, this should not be a very serious difficulty in the way of the 
use of arsenic compounds jfor spraying, because it is an easy matter 
to add some such repellant as potassium xanthate (SC-SK-OCaHj). 
This need only be added to the spraying-solution in quite small quan- 
tities, and it will, I am confident, most successfully keep stock well 
away from the sprayed bushes. Here it might be mentioned that it 
is quite often a good plan to add some substance which will remain in 
very fine suspension in the spraying-fluid, as this will dry on the leaves 
and so show clearly where the bushes have been sprayed, and in this 
way obviate the liability of unnecessary repetition. For instance, when 
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FIG, 22. BLACKBERRY • BUSHES ON ARSENIC AND SODA PLOT BEFORE SPRAYING, 

The rule standing in centre is 6 ft long. 



FIG. 23. THE SAME PLOT AFTER TREATMENT. 

The vertical rule-arms are 6 in. long. 

[Photos by the Writer. 


(See pages 380-382.) 
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graying in, situations near the sea it is easy to use sea-water in 
mixing the solution ; when this dries a white deposit is left on the 
leaves, clearly marking the sprayed bushes from the others. 

Experiments have been carried out to ascertain the rate of leaching 
of sodium arsenite from soils. Samples were taken from toimd a black- 
berry-bush which had been thoroughly treated with arsenite of soda. 
At first the . percentage present was o*^, but after a period of twelve 
months had elapsed analjreis showed only 0-04 per cent. The method 
of mixing was as a rule as follows : The arsenic was mixed with a little 
of the water to a paste ; then more water was added, and all brought 
to the boU. After boiling some time the container was removed from 
the fire and the soda was added. When all was dissolved it was diluted 
to the required strength. It was not until after the completion of a 
great number of laboratory and field tests that I was able to work 
out the most efficient and economical formula for the harder, more 
woody plants. This consists of i lb. of white arsenic to li lb. of 
98 per cent, fresh caustic soda. The great advantage gained with this 
is in the method of mixing, for artificial source of heat is not 
required — a fact of great advantage if the materials have to be 
mixed out in the field, where not only is it very difficult to make 
a fire, but also inconvenient and necessitating a considerable loss of 
time. This method is as follows : Mix the arsenious oxide and sodium 
hydroxide (which must be fresh — about 98 per cent.) dry; then 
add a little water — sufficient to make a paste — ^stirring thoroughl}' 
with a stick ; as soon as it commences to bubble run in a little more 
water, but not sufficient to stop the bubbling ; when bubbling has 
ceased the full quantity of water may be added. Care must be taken 
to stir thoroughly and also to keep well away from the fumes, which 
are of a very poisonous nature. 

Later I altered my original formula to one containing i ton of white 
arsenic and 800 lb. of caustic soda. This formula was found entirely 
satisfactory, and quite the best arsenic-and-soda formula I have used. 
Murtons Ltd., of Napier, have now made this up in concentrated form 
in drums containing 5 gallons, at a price of 8s. per gallon of con- 
centrated specific. This can be used in dilution with water at 
anything from i part in 90 to i part in 120. Since 150 gallons are 
required to spray an acre, the cost at the dilutions i : 100 and i : I20 
per acre is 12s, and los. respectively, and the solution would contain 
about I per cent, of arsenious oxide. This is a considerable reduction 
in price when one considers that some of the best known specifics now 
on the market cost (even for some of the more moderate) £1 5s. per 
acre. There is only one other specific at all comparable with the 
foregoing, and that is arsenip pentoxide, which has been proved to be 
most efficient in 2 per cent, solution. The price of i cwt. in Australia 
is £4 4s., or qd. per pound, making the cost of 150 gallons of a 2-per- 
cert. solution £2 2s. 3d. 

If blackberry has to be cleared off a place, obviously spraying and 
bummg is by far the most economical method to adopt. Cutting 
will cost from £4 los. to £6 per acre, and a man can only cut i square 
diain per day. An acre of blackberry sprayed with arsenic-and- 
* caustic-soda solutions would cost 125, for the spray, and a man at 
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FIG. 24. ARSENIC PENTOXIDE PLOT BEFORE SPRAYING. 

This bush was 8 ft. high. 



FIG. 25. THE SAME PLOT AFTER TREATMENT. 

The rule in centre measures 3 ft. 

[FAo/os by the Writer. 


(See pages 380-382 ) 
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i6s. per day could spray 4 acres, the total cost for this area thus 
being £3 4s. ' If these 4 acres had been cut the cost would have been 
£18 at the least. 

Detailed Results from Special Sprays, 

Plots sprayed with the arsenious oxide plus caustic soda, and 
others sprayed with the arsenic oxide, have been kept under observa- 
tion since the time of the first experiments at the experimental station. 
At the time the first plots were treated the original “ arsenite formula 
was being used, and it was not till 1926 that this formula was altered 
to the more efficient formula given above. In June, 1925, plots were 
sprayed with the old formula and also with arsenic oxide. In the 
spring of that year these plots showed a very considerable growth, 
and were therefore again sprayed in December. In March, 1926, all 
these plots were examined, and the percentage of shoots on the plots 
is given in Table i, only those shoots shorter than 3 ft. being recorded 
here. 


TahU 1. 




Strength of Solution. 



0 5 per Cent, j 

1 per Cent. 

j x*5 per Cent. 2 

per Cent. 

Arsenic and caustic soda 

69-51 

84*61 

100*00 

83-74 

Arsenic oxide 

65-57 

83-61 

i 

i 90*74 

61-83 


3 per Cent. 

^ 3-33 

63*53 


From this table it is seen that the arsenic-and-caustic-soda plot 
showed much better results than the arsenic-oxide plot, and that there 
-is a gradual rise in effectiveness up to a solution of .strength 1-5 pei 
cent., then a slow falling-i>f[. In each case upwards of four thousand 
shoots were measured and reduced to percentages to make them strictly 
comparable. 

Table 2 , 


Length of Shoots 

Under 

Under 

Under 

Under i 

Under | 

Under 

Under 

Under j 

Under 

1 ft. 

lift. 

2i ft. 

3 ft. 1 

4 ft. 

5fl. 

6 ft. 

8 ft. 1 

9 ft. 

NEW ARSENIOUS OXIDE AND CAUSTIC SODA MIXTURE — 

I PART 

IN 100 (PLOT 

“A”). 

Number of shoots 

2,800 

1,200 

160 

240 

160 1 

40 ! 

0 

0 

0 

measured 





1 

1 



1 


Percentage 

00 

5 

26*08 1 

I 3*47 ' 

5*21 ' 

3*47 ' 

0*87 ' 

. . 

1 

.. ! 

. . 


Percentage under 3 ft., 95*63. 


ARSENIC OXIDE — 2 PER CENT. (PLOT 


Number of shoots 
measured 

1 ^ 

60 

2,040 

300 

480 

660 

600 1 

60 

60 

Percentage 

•• 

1*40 

47-88 

704 

11-26 

15*49 

14*08 

1*40 

1*40 

Percentage under , 

3 ft., 5 < 

>*32. 
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BLACKBERRY SHOOTS MEASURED ON PLOT A (NEW ARSENIC - CAUSTIC SODA 
FORMULA) AND PLOT B (ARSENIC PENTOXIDE) AFTER SPRAYING. 


I^Ckrvt 
1001 


Comjnervt — 

( 1) THm modal pourd xj^. A unaUr fH. 

»* *1 »/ t, JR Z and underset. 
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SHOWING FREQUENCIES IN PERCENTAGE OF LENGTHS OF BLACKBERRY 
SHOOTS ON PLOTS A AND B. 
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In Mardi, 1926, plots were sprayed with the new formula, Mddch 
I used diluted i part in 100 of water ; and for the sake of comparison 
plots adjacent were sprayed with 2 pr cent, arsenic oxide. They 
were all examined in March, 1927, and> up to that time had had only 
the one treatment, whereas the plots referred to in Table i had had 
two sprayings up to the time of the analysis. Table 2 gives the details 
of these plots " A ” and " B ’’ respectively, and Graphs i and 2 afford a 
clearer idea of the situation. Fig. 22 shows plot "A” (arsenious oxide 
and caustic soda) before treatment in March, 1926, and Fig. 23 the 
same plot at the time of examination in March, 1927 ; the vertical 
arms of the rule seen in the latter figure are bin. long. Fig. 24 shows 
plot “ B ” (arsenic oxide) before treatment in March, 1926, and Fig. 25 
the same plot in March. 1927, when examined, the rule in the centre 
being 3 ft. high. 

(Series to be continued.) 


TUBERCULOSIS IN CATTLE AND PIGS. 

The Director of the Live-stock Division (Mr. J. Lyons) refers to this subject 
in his annual report for 1926-27 as follows : — 

An examination of the whole position as regards tuberculosis in animals 
in New Zealand indicates that the incidence of tubercular disease in cattle 
and pigs in New Zealand would appear to be decreasing, although there are 
still some districts possessing low, wet, and swampy areas where the disease 
is prevalent to a greater extent than elsewhere, and until better conditions 
can be brought about by means of drainage, &c., improvement will be difficult 
in these districts. The condemnations of cattle on clinical examination 
and as a result of the tuberculin test numbered 4,750, as against 4,692 last 
year. This constant weeding -out of clinically affected animals must be an 
important factor in controlling the disease and in gradually reducing its 
incidence. The Wellington inspection district (embracing all the North Island 
outside Auckland Province and including Nelson and Marlborough) shows a 
decrease of 198, and Canterbury - West Coast district shows a decrease of 
66, compared with the previous year, while Auckland and Otago districts show 
increases of 280 and 42 respectively. The increase in the Auckland District 
can be traced as having taken place in low-lying swampy areas already referred 
to, and Otago’s increase is attributable to reactions as a result of the tuberculin 
test, and is confined to a few herds. The number of cattle (excluding calves) 
examined at freezing - works and abattoirs on slaughter was 321.039, of which 
16,333, or 5 08 per cent., were found to be affected in varying degrees, a 
considerable number only very slightly. These figures show a decrease of 
0*08 per cent, on last year’s returns, and, although small, it is nevertheless satis- 
factory, following as it does on the somewhat larger decrease which was shown for 
the preceding year. In the case of swine a decrease of 0*35 per cent is disclosed, 
which is also a satisfactory feature. The number of swine examined was 
418,316, of which 34,405, or 8-22 per cent., were found to be affected in 
varying degrees, and, as in the case of cattle, a considerable number only 
very slightly. 


Reputed Phosphate Rocks . — Several samples of reputed local phosphate deposits 
were submitted to the Chemistry Section of the Department during the last official 
yeat, but none was found to be of any commercial value. A reported discovery 
of highly phosphatic limestone in the Piopio district (King-country) was fully 
investigated, samples being taken by the Director of the Geological Survey and 
analyst in the Chemical Laboratory. The deposits proved to be remarkably pure 
limestone, containing Ipss than 0*1 per cent, of phosphate, but 98 to 99 per cent, 
carbonate of lime. 
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THE NEW FERTILIZERS ACT. 

ITS MAIN POINTS AND INCIDENCE. 

F. T. Leighton, Analyst, Chemistry Section, Wellington. 

Legislation to control the sale of fertilizers in New Zealand was first 
promoted in 1892, when the Manure Adulteration Act was passed. This 
measure was superseded by the Fertilizers Act, 1904, afterwards consoli- 
dated in the Fertilizers Act, 1908, which, among other things, provided 
for the registration of vendors and gave greater powers of control to 
the administering Department. 

In response to a widespread demand from farmers for more informa- 
tion as to the nature and quality of the fertilizers they were using, and 
to bring our legislation into line with that of other British dominions, 
the Fertilizers Act, 1927, was prepared, and passed by Parliament 
during the recently ended session. The new Act not only affords greater 
protection to the users of fertilizers — who in the last year spent over a 
million pounds .sterling in the purchase of fertilizer materials — but also 
provides certain improved conditions for manufacturers and vendors. 

BENEFITS TO THE FARMER. 

Under the Act of 1908 the vendor was required to give the purchaser 
of 5 cwt. or more of any fertilizer a certificate stating the percentages 
of the fertilizer ingredients — nitrogen (soluble and insoluble in water), 
phosphoric acid (.soluble and insoluble), and potash. This information 
was in many cases of very limited value to the farmer. He was told, 
for example, that his fertilizer contained 3 per cent, of insoluble nitrogen 
and 12 per cent, of insoluble phosphoric acid. But he did not know 
whether the nitrogen was in a form such as dried blood, quickly avail- 
able to the plant, or in that of the less readily* available meat-works 
tankage, or even in a form of nitrogenous waste matter hair or 
leather) that would take a very long time to decompose in the soil and 
become of use to the crop. In the case of phosphoric acid he was not 
told whether it was supplied as basic superphosphate, or as slower- 
acting ground rock phosphate, or in some other form. 

Under the new Act the purchaser will receive with each lot of 5 cwt. 
or more a certificate showing not only the percentages of the fertilizer 
ingredients, but the forms in which they occur and the proportion of each 
component in the mixture. He will also know the nature and amount 
of any filler used. Here it may be pointed out that a filler or 
diluent (i.e,, a substance containing no nitrogen, phosphoric acid, or 
potash, mechanically incorporated in a fertilizer mixture) is not neces- 
sarily, nor even usually, to be regarded as an adulterant. Such sub- 
stances have legitimate uses in certain mixturts, such as in improving 
their mechanic^ state for drilling and in standardizing the composition 
of the fertilizer. In the case of certain fertilizers, such as basic slag 
and ground rock phosphate, in which the fineness of grinding is important, 
the fineness will be shown on the vendor s certificate. The regulations 
under the Act will prescribe standards of fineness required in such 
fertilizers. 
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The invoice certificate has the effect of a warranty by the seller 
to the purchaser that the particulars contained in it are true within 
any limits of error prescribed in the regulations. 

An important feature of the Act is the restriction of the use of the 
term “ fertilizer ** to substances accepted for registration as fertilizers 
under the Act. Any person offering for sale as a fertilizer any substance 
not registered as such is liable to prosecution. 

Any purchaser desiring an official analysis of a fertilizer supplied in 
packages may give notice within twenty days (previously ten days) to 
an Inspector, who will attend and take a sample on payment of the 
fee of two guineas. The vendor or his agent is entitled to be present 
at the taking of the sample, and in the event of the analysis proving 
the accuracy of the invoice certificate the vendor may claim from the 
purchaser his reasonable expenses incurred in attending. 

A facility not provided in the Act, but which may again be 
mentioned here, is that the Department of Agriculture will make 
without charge an unofficial analysis of any sample of fertilizer bought 
by a farmer, if accompanied by the vendor's invoice certificate for 
comparison with the analysis. Such samples should be of i lb. to 2 lb. 
in weight, taken from several bags, and should be addressed to the 
Chemist, Department of Agriculture, Dominion Laboratory, Wellington. 
On completion of the analysis the purchaser will be advised whether 
the composition of the fertilizer is in accordance with the invoice 
certificate. 

THE ACT IN RELATION TO MANUFACTURER AND IMPORTER. 

The manufacturer or importer is required to register his name and 
address, and to apply for registration of the brand of each fertilizer 
^ he proposes to sell. The application must be renewed in the month 
* gf June in each year. He will deposit a full description of each 
fertilizer as outlined above, and will receive a certificate of registration 
with respect to each brand. Previously the manufacturer had no 
protection of his brand under the Act, provided that no fertilizer sold 
under the same brand differed materially in composition. The new 
Act gives this protection to the owner of a registered brand. Regis- 
tration of a brand remains in force until the end of June next following. 

Provision is made for the sale of fertilizers in bulk, and for the sale, 
without registration, of special mixtures " (to be so branded) of 
fertilizers in proportions according to the written instructions of the 
purchaser. In the case of such special mixtures the invoice certificate 
may show the required particulars separately in respect to each con- 
stituent of the mixture. 

The registered particulars t)f a fertilizer will no longer show the 
minimum percentages " of the ingredients, but will state the actual 
percentages within the limits of error allowed in the regulations. The 
statement of chemical ingredients required in the vendor's statement 
and invoice certificate has been simplified. Unit values and 
equivalents " in tricalcic phosphate and in sulphate of potash have 
been eliminated, and the term phosphoric acid " has been substituted 
for "phosphoric anhydride." The terms "nitrogen," "pho.sphoric 
acid," and " potash " must be expressed in words and not in symbols. 
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The vendor may, at his option, state the “ citric solubility ” of such 
fertilizers as basic slag. 

Vendors may keep stocks of fertilizers in bulk, but must keep a 
record of the registered brands of such fertilizers so that the brand 
of any bulk lot can be readily ascertained. 

Special provision is made for fertilizers imported on behalf of 
consumers but not offered for sale or exchange in the ordinary way. 
In such a case the person or firm acting as agents for the consumer is 
not required to register as a vendor, but must, within fourteen days 
after receiving the fertilizer, forward to the Chemist of the Depart- 
ment of Agriculture a sample of the fertilizer, and forward to the 
Director-General a statement containing the particulars (other than 
brand and name) required to be deposited by a manufacturer or 
importer. On distributing the fertilizer the agent must supply each 
consumer with a statement containing the particulars required to be 
set out in an invoice certificate. Similarly, if such a buyer's agent 
purchases fertilizers in New Zealand on behalf of consumers, he is 
required to supply to each consumer a copy of the invoice certificate 
received by him. 


OBLIGATIONS OF THE RETAILER. 

The retailer or selling agent who does not manufacture, import, or 
mix fertilizers is no longer required to deposit with his registration full 
particulars of the ingredients of fertilizers. He will register his name 
and address, and will deposit a statement showing, in respect to each 
fertilizer offered for sale, the brand and name of the fertilizer, and the 
name and address of the person or firm by whom the brand has been 
registered. He will, of course, supply the purchaser with an invoice 
certificate showing the full particulars of the fertilizer. 

It is provided that a vendor who may be convicted of an offence 
under the Act in selling fertilizer at variance with the invoice 
certificate may, in any action against the previous vendor for breach 
of warranty, recover the amount of the penalty and costs on proving 
that he purchased the fertilizer in good faith and sold it in the same 
condition as he received it. 


REGULATIONS. 

The regulations to be gazetted under the new Act will prescribe, 
among other things, the limits of error allowed in the manufacturer's 
statement and invoice certificate, the methods of sampling and of 
analysis, and the standards of fineness of grinding of certain fertilizers. 


The new Act comes into force on ist June, 1928 ; until then the 
provisions of the Fertilizers Act, 1908, remain effective. 


Soda Flavour in Butter , — The so-<?alled “soda flavour” in butter was 
investigated by the Chemistry Section of the Department during the past year. 
The results obtained led to the conclusion that the objectionable flavour was due 
in many cases to the use of high-acid cream, rather than to the over-neutralization 
of cream of a lower degree of acidity. 
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EAPE^MA^URING EXPERIMENTS IN CANTER^ 
BURY, SEASON 1926 27. 

A. W. Hudson, B.Ag., B.Sc., Instructor in Agriculture, Christchurch. 

In pursuance of the policy of testing the manures used in its experi- 
ments over a period of years, trials similar to those made in the two 
preceding seasons were again carried but by the Department of 
Agriculture in 1926-27, on the farms of Mr. J. S5nnes, Darfield, and 
Messrs. R. and J. Gunn, Racecourse Hill. The investigation chiefly 
affecting the method of application of superphosphate was ako 
repeated, with certain modifications, on the farm of Mr. W. W. 
M^holland, Darfield. The experiments are again designated '' A 
(Symes), B (Gunn), and C " (Mulholland). The preceding two 
years' results were recorded in the Journal for November, 1925, and 
October, 1926, respectively. 

Experiments A and B. 

The treatments used on these experiments were as follows : — 

(1) Superphosphate (44/46 per cent, tricalcic phosphate), i cwt. per acre. 

(2) Ephos phosphate, i cwt. per acre. 

(3) Super J cwt. and Ephos J cwt., i cwt. per acre. 

{4) Super 1 cwt. and dried blood 1 cwt., 2 cwt. per acre. 

(5) Superphosphate, 2 cwt. per acre. 

(6) Super i cwt. and Ephos 1 cwt., 2 cwt. per acre. 

Six replications of the above were sown. The seed was sown in 
7 in. rows through every coulter of the drill). Dates sown: 

Experiment A, 23rd November ; experiment B, loth November, 1926. 
Seeding for both experiments, 2i Ib. per acre (the same as in the 
preceding year, which was recorded as 3 lb. by mistake). History of 
paddocks : Experiment A, 4 years in grass prior to trial ; experiment 
B, 5 years in grass before test. 

EFFECT OF MANURES ON GERMINATION. 

Table i shows the number of plants occurring in one row 10 ft. in 
length. The germination under each treatment is compared with 
that on the i cwt. of super plots. 

^ Comments on Table i. 

All treatments in Experiment A have given more than twice the 
germination of the same treatments in Experiment B, although both 
areas were sown at the same rate per acre. The difference is due to 
the fact that Experiment B, 'sown on loth November, experienced a 
severe thunderstorm two days later and further heavy rain in the 
following week, with the result that the surface of the ground became 
badly poached and the plants ' had difficulty in getting through. 
Experiment A, sown on 23rd November, met with ideal conditions. 
In both experiments the only treatments which show a significant 
depression in germination are the super-and-blood mixtture and the 
super 2 cwt. In neither case is this anything approaching the bad 
effect of these treatments in the preceding season on Mr. Symes's 
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Table r. ‘•-Effect of Manures on Germination in Experiments A and h. 


I Ezperimeat A. j Experiment B. 

iCounts taken 43 Days after Sowing. Counts taken 42 Days after Sowing. 


Treatment per Acre 

Number of 
Plants per 
10 ft. 
(Mean of 

Difference 
from Super; 
I cwt. 1 
Plots. 

Difference,' Number of 
Significant Plants per 
(S.) or Non- loft. 
significant (Mean of 

Difference 
from Super 
1 I cwt. 

' Plots. 1 

Difference, 
Significant 
[(S.) or Non- 
significant 


78 Counts). 

(N.S.). 66 Counts). 

! (N.S.). 

Super I cwt. . . 

28-., 

• • ■ 

13*5 


1 

Ephos I cwt. . . 

27*2 

“1*2 1 

N.S. 13*0 

401 

‘ N.S. 

Super |cwt. and Hpbos 
|cwt. 

29-3 

4-0*0 1 

N.S. 12*8 

- 0*7 

j N.S. 

Super I cw^t. and bloo^l 

1 cwt. 

26*7 

- 1*7 

S. 12*0 

- 1*5 

! s. 

Super 2 cwt. . . 

25-0 

■ 3*4 

S. 11*7 

“1*8 

I s. 

Super I cwt. and Ephos 

I cwt. 

279 

- 0*5 

N.S. 13*2 

1 

N.S. 


Note, — A difference is regarded as “significant** where the chances are greater than 30 to i ni its 
favour. 


farm, where the blood mixture germinated only 54 per cent, and the 
super 2 cwt. 61 per cent, compared with super i cwt. as 100 per cent. 

In the 1926-27 season there was always an ample supply of moisture 
during the early growing-period, and the plasmolysing (commonly 
called “ burning ”) effect of the heavier dressing of super was much 
reduced. The fact that under conditions of ample moisture blood 
has not been so harmful on germination points to the fact that this 
substance, too, may cause plasmolysis, possibly b}* rapid bacterial 
conversion into nitrates. 



FIG. I. RAPE EXPERIMENT A (SYMES’S P\R-M). 

From left: (i) N9 manure; (2) sujjer i cwt. ; {^) Kphos i cwt. Photo 

taken on 26th January, 1927. 
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Observations during Growth. 

Experiment A : On 5th January, forty-three days after sowing, 
the plots having the heavier dressing of super plus Ephos at 2cwt., 
and super plus blocd, were the best grown. The super at 1 cwt. and 
super plus Ephos at i cwt. were equally good, and better than super 
2 cwt. and Ephos, which was an easy last. At this stage the super 
2 cwt. plots had an unhealthy appearance, and in spite of good 
conditions were evidently suffering from too great a concentration of 
soluble material in close proximity to the young plants. The plots 
recovered later. Fig. i shows the appearance of some of the plots on 
26th January last. At the time of cutting the Ephos plots were slightly 
riper than the remainder, and, if anything, the more heavily manured 
plots were least ripe. 

YIELDS. 

The crops were cut and weighed under the methods adopted by 
the Fields Division in Canterbury, as described in the Journal for 
July, 1926. In the 1925-26 season cutting was done at two different 
periods on account of slight differences in ripening, and two sets 
of results were obtained. Relatively the results were much the same, 
and there seems no occasion to weigh at different periods. The 
yields for both experiments are shown in the following table : — 


Table 2.— Yield Results on Experiments A and B. 
Area of ind{\ idual plot, acre. 



: Experiment A : Cut 4th February, 

[ 1027. 10 Meeks 3 (Jays 

after Sowing. 

Experiment B : Cut 26th January, 
1927, II weeks i day 
after Sowing. 

Treatments compared, 

A with B. 

Number 

of 

Paired 

Plots. 

I Differ- 

Tons per Acre. 

jCant (S.) 
j - ]Or Non- 

YiHd. 

.Number 

1 of : 
Paired 
Plots. 

1 

j_ 

'I'ons per .Acre. 

Differ- 
ence, 
Signia- 
cant (S.) 
or Non- 
signiff- 
cant 
(N.S,). 




A. 

B. 

Super I cwt. 

Ephos 1 cwt. 


9-38 

8 '46 

0*92 

s. 


S-I7 

567 

2*5 

S. 

A. 

B. 

Super I cwt. 

Super and Ephos i 


9*12 

9*00 

0-12 

N.S. 


773 

7*93 

0*2 

N.S. 

* 

cwt. 









A. 

B. 

Super I cwt. 

Super and blood 2 


9*26 

10*12 

0-86 

S. 


7- 87 

8- 53 

0*66 

S. 


cwt. 







A. 

B. 

Super 1 cwt. 

Super 2 cwt. 

}Hi 

9*11 

9*43 

0-32 

N.k 


: 7-87 
829 

0*42 

N.k 

A. 

B. 

Super I cwt. p . . 
Super and Ephos 2 | 


9'12 ^ 
9-84 

0*72 

S. 

}-{ 

7.87 

.8.48 

0‘6i 

^* 


cwt. 







1 

A. 

B. 

Super 2 cwt. 

Super and Ephos 2 

}'Ki 

9-42 i 
9-84 1 

0-42 

s! 

i}-{ 

8*48 j 

0*19 

N.S. 


cwt. 

' 



f 

! 1 




NoTE.—The difference is placed opposite the higher-yielding plot in each case. 
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Comments on Table 2, 

(1) Super at i cwt. shows a marked superiority in yield over Ephos 
at I cwt. per acre in both experiments. 

(2) Super and Ephos at i cwt. per acre does not differ significantly 
from I cwt. of super in yield. 

(3) The addition of i cwt. of dried blood to the super has caused 
significant increases in yield in both cases. 

(4) 2 cwt. of super shows non -significant increases in both experi- 
ments. In view of the certainty attached to the increases from super 
and Ephos at 2 cwt. (see next comparison) it is highly probable that 
the benefit from the 2 cwt. of super is real, though small. 

(5) Super and Ephos at 2 cwt. per acre shows a considerable 
increase over the super at i cwt. on both farms. 

(6) A direct comparison between super at 2 cwt. and super plus 
Ephos at 2 cwt. reveals a definite increase in favour of the latter in 
Experiment A, while that in Experiment B is uncertain. 

SUMMARY OF COMPARISONS BETWEEN SUPER AND EPHOS .* THREE 

seasons’ results. 

Table 3 is compiled from the results of the experiments conducted 
in the Darfield - Racecourse Hill district during the past three years. 

Comments on Table 3. 

So far as the eXIperiments already conducted are concerned it can 
be taken as definitely established that super at i cwt. per acre is a 
better form of phosphate for rape than Ephos sown at the same rate. 
In all the trials enumerated in the table the rape was sown in 7 in. 
drills, except the first mentioned. This was in 14 in. drills, and in the 
light of more recent knowledge on the effect of manures on germination 
it seems probable that the quantity of i| cwt. of super applied in that 
season may have .so affected germination as to thin the plants con- 
siderably below the number on the Ephos plots. No further work 
with straight-out Ephos as a rape-manure will be done in Malvern 
County. The other treatment mentioned elsewhere in this article will 
be given further trial. 


Taiile — Super and Ephos compared : Three Season 'i' Results. 


Season. 

Yields in Tons 
per Acre. 

Super* Ephos 

I cw't, I cwt. 

Difference in' 
Favour of , 
Super ( + ) , 
or 

Ephos ( - )• 1 

Farm. 

1924-25 

501 

5-39 

038 

\V. VV. Mul holla nd Darfield. 


705 

4-78 

+ 2U7 

R. S. Gunn, Racecourse Hill. 

t« • • 

9il 

9*o8 

+o-i3t 

J. Symes, Darfield. 

1925 26t 

4-22 

378 

+ 0-44 

», f • 

» t 

5 ' 3 » 

4-42 

+089 . 

R. S. Gunn, Racecourse Hill. 

1926-27 

9-38 

8*46 

+o-9i 1 

J. Symes, Darfield. 

8-,7 

5-67 

+ 2-50 ' 

R. and J. Gunn, Racecourse 


Average mcrease of super over Ephos, x*o8 tons. 

* Both manures were sown at x| cwt. per acre in the 1924-35 season. 

t The yields in 1925-26 season are the averages of weighings taken at two different periods of 
growth (see Journal, October, 1926, pages 254 and 355). 

t AU diserences are highly signiticant except that shown in italics. 

I»-Ag. Jeurml. 
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Experiment C. 

Date isown, 9th November, 1926 ; seeding, i lb. per acre in 14 in, 
drills. History of paddock : 1925-26 and 1924-25, grass ; 1923-24, 
oats ; 1922-23, wheat. 

As in the previous season, the object of the experiment was to test 
the effect of method of appUcation of different quantities of (mainly) 
super on yield and germination. Some modifications of the previous 
year's trial were made. The treatments used in 1926-27 (with the 
seeding in 14 in. drills) were as foDows : — 

(1) Super icwt. per acre; manure in 14 in. <1rills. 

(2) Super I cwt. per acre; manure in 7 in. drills. 

(3) Super I cwt. per acre ; manure in 14 in. drills. 

(4) Super 2 cwt. per acre : manure in 7 in. drills. 

(5) Super 2 cwt. per acre; manure in 14 in. drills. 

(6) Super 1 cwt. and driecl blood i cwt. per acre ; manure in 7 in. drills. 

(7) Super I cwt. and dried blocxi 1 cwt. per acre ; manure in 14 in. drills. 

Seven replications of these treatments were sown, the strips being 
about 6 chains in length. 


NITRATE OF SODA. 

From the preceding season's experiment it was obvious that the 
sowing of a highly soluble nitrogenous manure (sulphate of ammonia 
in that case) in contact with the seed was likely to be attended by 
very harmful effects on germination. The top-dressing of nitrate of 
soda was therefore decided upon. It was applied at the rate of 85 lb 
per acre, this being the amount calculated to equal the blood in 
nitrogen content. Application was made by drilling in the nitrate of 
soda in J-chain-wide strips at right angles to the rows of rape. The 
nitrate-treated strips alternated with similarly dimensioned strips, 
which, to en.sure uniform cultivation on treated and untreated, were 
drilled only. Fig. 2 .shows a portion of the area. 



FIG. 2. RAPS SXPBRlMSNt C (MULHOLLAND'S FARM). 

Immediately behind notice-board is an unsown strip ; the other comparatively 
bare-looking strip is a no-manure plot. Pegs between unsown and no-mhnure 
strips mark |-ch^n-wide eections of nitrate and no-nitrate. 
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The nitrate was applied forty-four days after sowing. A fortnight 
later the effect of the dressing was evident by the treated plots showing 
a deeper colour, characteristic of the effect of the treatment. The 
crop was weighed on 27th January, eleven weeks and three days after 
sowing. No marked differences (apart from the nitrate-treatment 
strips) in the apjiearance of the plots could be seen, e.xcept that the 
super and blood in 14 in. drills was darker in colour than the re- 
mainder. Table 4 presents a comparison between the different quantities 
and methods of application. The germination is also shown in this 
table. 

Table 4, — Yteld Results of Experiment C. 

Area of individual weighed plot, acre. 




! Yields and Difference m Yields. 

t,ffect of Manures on Ger- 
mination* ; 36 Counts 
each Treatment. 


Treatments compared, | 

A with B. , Spacing umber 

Tons per Acre. 


Plants 

per 

10 ft. 

Dif- 

ference 

Number 

of 

Plants 
per 10 ft. 

Difference, 
Significant (S.) 
or Non-signifi- 
cant (N.S.). 



of of 

i Manured! Paired 

1 Rows. Plots. 

Yield 

Dif. 

ference. 

l^gr 

(O 0 

A. 

B. 

Super \ cwt 
Super I cwt. 

1 Inches. 

M 

- • ■ 7 


3 - 5 « 

3-81 

023 

s 

242 

24-6 

! 

;; 

N.S. 

A. 

B. 

Super 1 cwt. 
Super 2 cwt. 

14 

7 


4*11 

O'lS 

x.s. , 

21-8 

22*0 

. . 

N.S. 

A. 

B. 

Super t cwt. 
Super 1 cwt. 

J 4 

7 


3*90 

3*77 

0-13 

N.S. 

21-8 

2^6 

' 2-8 j 

S. 

A. 

B. 

Super 1 cwt. 
Super 2 cwt. 

M 

M 


3*93 

3.96 

0*03 

N.k 

21-8 

M ’5 

■ 

S. 

A. 

B. 

Super 1 cwt. 
Super I cwt. 
blood I cwt. 

14 

and 14 


3*52 
3*73 ' 

0-2T 

\.S. 

21-8 

7-3 

' ■* ! 

s. 

A. 

B. 

Super I cwt. 
Super I cwt. 

i 

7 

and 7 

}-{ 

3 * 4 ’S 

402 

052 

S. 

24-6 

21-6 

30 

1 

s. 


bloixi 1 cwt. 


* Germination counts taken asud December, 43 days after sowing. 

Note.--— In the first four comparisons abo\e the line the yields are computed from plots half of 
which received a dressit^ of nitrate of soda, the other half having no nitrate in each case. In the two 
comparisons below the line the treatment shown had no nitrate of soda. 

Comments on Table 4. 

(1) Super i cwt. in 14 in. versus super i cwt. in jin. drills: The 
extra \ cwt. of manure between the seed-rows has caused a slight 
significant increase in yield to the extent of about J ton per acre. The 
germination is practically the same on both treatments. This is as 
it should be, considering the .same quantity of manure is sow^n per seed- 
row in each case. 

(2) Super I cwt. in 14 in. versus super 2 cwt. in jin. drills: The 
slight increase due to the extra i cwt. between the seed-rows is not 
significant. The germinations do not differ significantly, although 
both are significantly lower than tho.se in the preceding comparison. 
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(3) Super I cwt. in 14 in. and super i cwt. in 7 in. drills do not show 
a certain difference in yield. The germination has been reduced on 
the former by 2-8 plants per 10 ft. 

(4) Supier I cwt. in 14 in. and super 2 cwt. in 14 in. drills are 
practically the same in yield. The heavier quantity of manure has 
had a serious effect on germination, reducing it to 66 per cent, of the 
X cwt. quantity. 

(5) The addition of i cwt. of blood to the super in 14 in. drills 
has not yielded a significant increase. The germination has been 
reduced by the blood to the same extent as in the case of the extra 
I cwt. of super (paragraph 4 above). 

(6) The removal of half the blood from direct contact with the 
seed has allowed a better germination than where the whole was sown 
in 14 in. drills. The increase of just over | ton is highly significant, 

(7) The standard method of applying i cwt. of super with the seed 
in 14 in. drills has given practically as good results as any other 
quantity or method of application of super in the experiment. 


Table 5 . — Results of Experiment C : Phosphate compared with Phosphate plus 

Nitrate of Soda. 


Treatment. 


Super i cwt. 
Super I cwt. 
Super I cwt. 
Super 2 cwt. 
Super 2 cwt. 


Spacing 

of 

Manured 

Rows. 


Inches. 

14 

7 

14 

7 

14 


Tons per Acre. 


Number 

- 

of 

Paired 

Plots. 

Yield of 
Treatment 
shown in 
Column I. 

35 

i 

3-25 1 

38 

3-48 i 

35 

3-53 1 

35 : 

376 1 

35 1 

3-54 


Yield Of ; 

; Difference 

Treatment 1 

1 in Favour 

plus 1 

of Nitrate 

Nitrate of 

of Soda 

Soda. 

Addition. 

3*85 

o*0o 

4*42 

0-94 

4*33 

o-8o 

4*42 

i 0-66 

4*31 

i 0*77 


XoiE.— All differences shown m last column are highly significant. 


Table 6 . — Results of Experiment C . Phosphate plus Blood compared with Phosphate 

plus Nitrate of Soda. 


Treatments compared, A with B. 

Spacing of 
Manured 

Number 
of Paired 

Tou, per Acre. 

- (S.) or Non- 


Rows. 

Plots. 

Yield. 

DiBerence. 


Inches. 




A. Super i cwt. and blood i cwt. . . 

7 

} 33 { 

3*99 

• • * • 

B. Super i cwt. and nitrate of soda 

7 

4-46 

0-47 S. 

broadcast 

1 


A. Super i cwt. and blood i cwt. . . 

B. Super i cwt. and nitrate of soda 

M ! 

M 1 

} {; 

371 

4*34 

0*63 I s. 

1 

broadcast 



Commettfs on Titles 5 and 6. 

In Table 5 each of the straight phosphates is compared with the 
s^e phosphate plus nitrate of soda. All the increases are highly 
.significant. Table 6 sets out the relative merits of blood and nitrate 
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of soda. The nitrate has the advantage in both cases, although it 
must be remembered that the germinations were different. 


Messrs. Mulholland, Gunn, and Symes again gave their keen support 
to the work, and thanks are due to them. The Fields Division’s staff 
at Christchurch ably assisted in much of the work. 


GOOD WATER FOR COUNTRY HOUSEHOLDS. 


New Zealand Department of Health. 

The resident in a borough is only very occasionally required to give 
any thought to the household water-supply, as the problem of securing 
and supplying a good water has usually been taken over by the local 
authority. The country resident, however, is in a different position, 
as he has to face and .solve his own difficulties with regard to his water- 
supply. In many cases dependence has to be placed on tanks ; in other 
cases wells have to be sunk ; in still others a natural spring may be 
used ; and some few may tap a natural watercourse or stream. In 
each of these different cases different difficulties arise ; different pre- 
cautions should be taken ; and it is now proposed very briefly to 
discuss these (juestions. 

Tanks. 

The collection of rain-water is perhaps the most common method 
of securing a water-supply for a countrt^ household. The collecting 
surface is usually the roof. It is rare in the country to use specially 
prepared areas to collect rain-water. The amount of rain-water 
collected depends, of course, on two factors : (i) The area of the 
collecting surface, and (2) the amount of rainfall. Roofs of houses 
are usually polluted with dust, droppings of birds, leaves of trees, &c., 
and it is therefore advisable to allow the first of the rain to run to 
waste. This washes the roof and so ensures a cleaner and purer water. 
There are various simple contrivances, called “ rain-water separators/’ 
which allow the first part of a fall to run to waste and then automatic- 
ally divert the remainder of the rainfall into the collecting-tank. 

It is, of course, necessary to see that all spoutings and gutters are 
kept in a cleanly state. The best storage tank is one of concrete with 
a smooth inner surface of cement plaster. Rain-water readily attacks 
metal surfaces, and therefore iron tanks are not so acceptable. In 
addition, no lead pipes should be used in connection with a water 
system depending on rainfall, as rain-water can readily dissolve lead. 
Owing to the fact that it is very soft, rain-water is very useful for 
laundry^ and cooking purposes. If the ordinary household supply is 
hard,” it is an economy to save rain-water for use in the laundry. 
Rain-water in the country is usually very pure, but this statement 
does not hold with regard to rain-water collected in towns, where the 
atmospheric pollution is m.xh greater. As the rain descends it wash^ 
the air and collects the impurities such as dust, .smoke, and bacteria 
that may be floating in the atmosphere. 
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Wells. 


Wells art technically known as “ ^lallow " or “ deep '* vi^dls. With 
the latter may be included what are known as '* artesian ” wells. 
Although depth may have some bearing upon this classification, the 
question of the ground strata from and through which the water is 
drawn is of more importance. With the exception of such as flows 
off the surface into rivers, streams, and lakes, all water deposited on 
the earth’s surface by rainfall which is not evaporated sinks into the 
ground, and, subject to the varying permeability of the soil and the 



FIG I. BADLY SITUATBD AND CONSTRUCXBD WBLL. 

Water from such a source is liable to pollution, and is therefore unsafe, for 
.drinking'purposes. , 
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subsoil strata, finds its way to varying depths in the earth and obeys 
the natural law of gravity by seeking a lower level. There are thus 
what may be termed “ underground streams/' the depth of which 
is determined by the perviousness or imperviousness of the subsoil 
strata they have met in their passage through the earth's surface. 
Water which has found its waj’' through the easily permeable strata 
of the subsoil but has been arrested in its downward progress by an 
impervious stratum is drawn upon by what are termed " shallow 
wells/' Such water, from its liability to pollution by the organic 
matter which it maj^ have taken up from the ground uix)n which it has 
fallen or through which it has percolated, is of doubtful quality for 
domestic purposes, and may even be dangerous to health, if such 
pollution is excreta! in origin. 
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ShaJlow*-well water can therefore never be advocated as a “ safe 
supply, but where its use is unavoidable, owing to the absence of any 
better supply, steps must be taken to obviate its pollution, and par- 
ticularly its pollution by organic matter of an excretal nature. No 
such well should be driven or sunk at a less distance than 150 ft. from 
any privy, urinal, sewage-tank, or cesspool, pigsty, stable, or cow-bail. 
Neither should it be sunk in heavily manured country, particularly 
land polluted with nightsoiL All nightsoil should be buried well away 
from its vicinity, and house-drainage should be carried in a direction 
away from such well. Sanitary conveniences, farm buildings, stables, 
&c., should be situated where the subsoil water is flowing away from 
the well. 

Protection from surface washings should be afforded by covering 
the head of the well with a dome-shaped cover of cement concrete of 
somewhat greater area than the well-head, provided with openings 
for the pipe main and access to clean the well. The sides from top 
to bottom should be protected by a lining of impervious material such 
as glazed earthenware with cement joints, or cement concrete, or 
brick in mortar with a backing of stiff clay. If any reasonable suspicion 
of the water is entertained it should be boiled before use for potable 
purposes. 

Shallow- well waters are usually fairly soft and of good use economic- 
ally for laundry purposes. On the other hand, deep-well waters are 
usually fairly hard, well aerated, and pure, owing to their having taken 
up much mineral matter into solution during the lengthier percolation, 
with its resultant greater filtration, they have undergone. It is 
usually only necessary to protect such supplies from actual pollution 
at the source of supply, and to ensure that from the surface down to 
the impervious stratum, from the under-side of which they are drawn, 
no surface or shallow-well water gains access. This may be effected 
‘ by ensuring tight joints in any pipes through which the water is drawn 
or flows by hydrostatic pressure to the surface in pipe wells, and by 
lining the well down to the impervious stratum as was previously set 
out in dealing with the shallow well. 

Springs. 

Where the water-supply is dependent on natural springs the same 
precautions in regard to prevention of pollution should be taken as in 
the case of wells. In addition the area round the .spring should be 
securely fenced off, so as to prevent the access of cattle and other stock. 
The overflow from the spring should be piped away a considerable 
distance, so that the surrounding ground is kept as dry as possible. 
In any case where a spring .is us^ for a water-supply an adequate 
chemical analysis should be made before the water is used for house- 
hold purposes. Many springs which supply a clear, sparkling water 
show evidence on examination of serious and recent pollution. 


Control of Chafers . — Attempts are being made by the Department's Bido^cal 
Laboratory to locate certain species of parasites of North American Scarabaeidae 
that might be of value in the- control .of New Zealand chafers. 
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TOMATO-CULTURE IN ENGLAND. 

THE CHESHUNT RESEARCH STATION AND ITS WORK. 

Report by T. Rigg, M.Sc., M.A., F.LC., Cawthron Institute, to the New Zealand 
^ Council of Scientific and Industrial Research.* 

The Cheshunt Tomato Research Station is maintained partly from 
contributions of the tomato-growers in the Lea Valley (Hertfordshire), 
and partly from grants supplied by the Ministry of Agriculture. The 
following branches of research in connection with tomato-culture are 
maintained : (i) Cultural, (2) Chemical, (3) Mycological, (4) Entomo- 
logical. Dr. W. Bewley is in charge of the station, and has a staff of 
some twenty workers. Close contact is maintained between the station 
and the growers by means of public lectures, visitors' days, &c. Free 
advice is given to all contributing tomato-growers. 

Commercial Tomato-oulture in the Lea Valley. 

In the Lea Valley there are some 1,000 acres of tomatoes under 
glass. In many respects the conditions of culture are similar to those 
ruling in the Nelson district of New Zealand. Steam heat is used in 
the early part of the season, and certain minor differences in con- 
struction of houses exist. The English tomato-house is generally 
higher than the New Zealand house. Ventilation is secured most 
frequently from ventilators along the ridge-pole, which can be operated 
from one end of the house. In addition, ventilation at the end of the 
house is being recommended with a view to the better control of 
mildew. 

The English tomato-grower plants 17,000 tomato-plants to the 
acre, against the Nelson grower's 12,000 plants. In the Lea Valley 
the plants are 12 in. apart in the rows, while the rows themselves vary 
in width from 18 in. to 2 ft. 

The English tomato-grower floods his house at the conclusion of 
the picking season in the autumn. In view of what will be said later 
in connection with the incidence of “ black-stripe," and the possible 
harmful effects of high concentrations of soluble salts in the top soil, 
such a practice has much to recommend it. It also ensures that at the 
commencement of the tomato season the subsoil is thoroughly damp. 
In our Nelson district there is good reason to suspect that not only 
does a high concentration of soluble salts operate detrimentally to 
crop-production, but also that the subsoil at the commencement of 
the season is not sufficiently damp to give the best results. 

It is the custom to use 30 to 80 tons of stable manure per acre in 
the early winter treatment of the land under glass. A dressing of 
2 tons of caustic lime per acre is invariably given. The lime is worked 
into the soil, and an application of 2 tons of phosphate and i ton of 
sulphate of potash is given as a base treatment. The top-dressing 
mixture, containing soluble phosphates, sulphate of potash, and soluble 
nitrogenous manure, is given every fourteen days, commencing when 

• Mr. Rigg vi.sited the Cheshunt Station when in England in connection with 
the recent Imperial Agricultural Research Conference. 
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the plants are about 2 ft. 6 in* high. Beyond the nitrogen contained 
in the stable manure it is not the custom to apply soluble nitrogen 
in the base treatment of the houses. 

The following varieties are the most important in tomato-culture 
of the Lea Valley : Ailsa Craig, Manx Marvel, Stirling Castle, Kondine. 
In the best houses yields of over 50 tons per house-acre are obtained. 
Ihis yield compares favourably with the yield obtained by the best 
growers in the Nelson district. 

The pruning of laterals in the English tomato-houses is performed 
in the case of the best growers by means of a sharp teife. The use 
of a knife in preference to the use of a thumb-nail imdoubtedly 
diminishes the risk of carrying infection from plant to plant ; more- 
over, disease is not so likely to obtain entrj’^ where the knife has been 
used* Considerable care is taken in the packing of the tomatoes ; 
small boxes containing 12 lb. are used for this purpose. 

Experimental Work at Cheshimt. 

S01L-STER11.1ZAT10N. 

Since the inception of the Cheshimt Station many experiments 
have been conducted on the sterilization of the soil in tomato-houses. 
The best results have always been obtained, as in our Nelson district, 
by the use of steam. In the past the tray and the gridiron 
methods have been used for steaming the soil. More recently 
Dr. Bewley has recommended the use of the “ steam-fork,'* which 
has proved so successful in Nelson tomato-houses. As might be 
expected in view of the lower labour costs and lower price of coal in 
England, the expense in connection with the steam sterilization of 
Lea Valley tomato-houses is much smaller than that ruling in New 
Zealand. Dr. Bewley stated that an acre of glasshouse soil could be 
treated at the cost of £120. 

Various experiments have been tried in connection with the 
sterilization of tomato soil by the means of various chemicals. In 
certain cases good results have been obtained by the use of cresylic 
acid and formalin. The chemicals, however, have not proved so 
reliable as steam treatment. Provided formalin can be obtained at a 
reasonable price, Dr. Bewley thinks that this chemical is likely to give 
more consistent results than those of others. 

MANORIAL EXPERIMENTS. 

Experiments in connection with the manuring of tomatoes have 
been in progress since the establishment of this research station. The 
following points seem to emerge as a result of several years' trial : 
(i) The preliminary treatment of the glasshouses in the autumn with 
15 tons of stable manure per acre has given as high yields as those 
obtained by the use of 30, 60, and 90 tons* (2) Of the three common 
plant-foods required by tomato-plants, potash and nitrogen are used 
by the plant in much larger quantities than is the case with phosphate. 
'A liberal supply of both potash and nitrogen has been shown to be 
necessary in order to secure high quality of tomatoes. The deficiency 
of these two plant-foods invariably results in an increase in the amount 
of btotchy fruit. A liberal supply of potash has also been shown to 
be of great value in controlling black-stripe. (3) Recent experiments 
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at the research station have shown the great value of green manures 
when used on land somewhat deficient in organic matter. Grass 
clippings have proved extremely beneficial in raising crop-production. 
I)r.. Bewley was intensely interested in the green-manuring system of 
the Nelson tomato-growers, and the experiments conducted" by the 
Cawthron Institute on the value of mustard, turnips, and rape as green 
manures. 

Analyses of tomato fruits and plants, as well as manuring experi- 
ments, reveal the very low utilization of phosphate by tomato-plants. 
It seems very probable that much larger dressings of phosphates are 
used by tomato-growers throughout the world than are necessary. 

Although considerable work has been done by the Cheshunt Station 
in determining the quantities of various plant-foods which are required 
for the average glasshouse in the Lea Vallej', it has not been possible 
to make any recommendation which can be considered as final. 
Fundamental knowledge concerning the physiology of the tomato- 
plant, and concerning the effect of individual plant-foods on vegetative 
development, fruit -production, and. disease - resistance, is urgently 
required, in order that the whole question of manuring maj^ be 
rightly understood. 

CARBON-DIOXIDE INVESTIGATIONS. 

One of the more interesting investigations of the research station 
is that connected with the addition of carbon dioxide to the normal 
atmosphere surrounding the tomato-plants. During the last three 
years an increase in crop of 16 to 30 per cent, has been obtained by 
maintaining a concentration of carbon dioxide equal to o-6 per cent. 
Formerly the carbon dioxide was produced by the action of sulphuric 
acid on sodium bicarbonate, but recently the practice has been 
adopted of burning a special type of fuel in a small Cardyox stove. 
The stove is lit two hours in the morning and two hours in the after- 
noon. The fuel is said to burn with the liberation solely of carbon 
dioxide. The Cardyox stove is a ver>^ simple contrivance, which 
undoubtedly could be purchased at small expense. 

BLACK-STRIPE. 

As is well known in scientific circles, Dr. Bewley and his colleagues 
have done considerable work on the disease known as black-stripe. 
Some time ago he published a paper in which the disease was attributed 
to the Bacillus lathyri. It was shown that inoculation of tomato- 
plants with pure cultures of this bacillus produced the characteristic 
brown streak associated with black-stripe. The characteristic s3mptoms 
of plants suffering from black-stripe are distinct from those of mosaic- 
infected plants. He showed me some plants infected with mosaic 
disease. .These plants showed mottling of the leaves, but did not have 
the brown blaze on the stem which is associated with black-stripe. 
In the Nelson district tomato-growers commonly hold that a very 
similar mottling is the forerunner of black-stripe disease. 

During the last season an instance of what may be termed 
physiological stripe " has occurred in one of the Lea Valley tomato- 
hoases. In this house 5 the tomato-grower changed his soil for loam 
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obtained at a depth of 3 ft. The house was then manured in the 
usual way. At a very early stage, after planting, an abnormal con- 
‘'dition of the plants was noticed. Pot experiments were instituted 
at the research station on this glasshouse soil. It was foimd that the 
plants developed a brown blaze on the stem very similar to that 
produced by definite inoculation with Bacillus lathyri. This physio- 
logical stripe could not be transmitted from plant to plant if such 
plants were grown on other soil. The bad effects on plant-growth of 
this particular soil were greatly reduced, or indeed eliminated, by pro- 
longed washing of the soil. It suggests, therefore, that the physiological 
stripe results from the presence in the soil of some toxic compound. 
The discovery of this physiological stripe throws new light on the 
incidence of what we call black-stripe, and obviously much work will 
be required to elucidate the whole problem. It seems quite probable 
that in certain Nelson tomato-houses the physiological stripe may 
operate in addition to the true bacterial stripe. 

Dr. Bewley stated that in the treatment of black-stripe they had 
recommended in the past the initial use of 10 cwt. of sulphate of 
potash per acre in the base manure. If the plants, when they had 
reached a height of 2 ft., showed the slightest tendency to black-stripe 
infection a dressing of 10 cwt. of sulphate of potash per acre was 
immediately applied. This dose was repeated in fourteen days' time. 
Quite frequently a dose of nitrogenous manure was necessary in order 
to encourage vegetative growth following the second application of 
sulphate of potash. 

VARIKTY TESTS. 

The research station has made many tests of both English and 
American varieties. Among the American varieties Norduke has 
been grown, but the results obtained with it have been even more 
disappointing from the point of view of yield than those obtained from 
this variety in the experiments of the Cawthron Institute. Both 
Ailsa Craig and Manx Marvel have given very excellent results in the 
trials conducted by the Cheshunt Station. The Ailsa Craig tomato is 
noticeably bigger than that of this variety tested in th(' Nelson district. 

’ The station has produced a new variety as a result of crossing Ailsa 
Craig, and this promises exceedingly well. Dr. Bewley has very kindly 
offered seed of his more imjx)rtant varieties, in addition to his cross 
of Ailsa Craig, for testing in New Zealand. 

INVESTIGATIONS ON MILDEW (CLADOSPORIUM FULVUM). 

Considerable work has been done in testing the resistance of various 
varieties of tomatoes to mildew. Stirling Castle, Up-to-Date, and 
Norduke have proved the most resistant. So far none has been found 
immune. 

CONTROL OF RED SPIDER AND WHITE FLY. 

Many experiments have been conducted in regard to the control 
of red spider and white fly {Triakurodes vaporariorum) in tomato- 
houses. Naphthalene fumigation has been shown to be very successful 
in the control of red spider. A parasite (a chalcid wasp) has been 
introduced to controt^te white fly. 



DBC. 20 , 1927. 


N.Z. JOURNAL OF AGRICULTURE. 


401 


STRATFORD DEMONSTRATION FARM. 

NOTES ON OPERATIONS IN 1926^-27. 

J. W. Deem, Instructor in Agriculture, and Chairman. Stratford Demonstration 

Farm Society. 

The season of 1926-27 opened well in the Stratford district, and there 
was every promise of a good spring. However, about the middle of 
September the weather broke, and from then on to the middle of 
December conditions were very bad, rain falling almost every day. 
This delayed all farm operations and necessitated the sowing of crops 
in land that was not properly prepared, with the result that some of 
the crops were lighter than usual. The exceptionally bad spring was 
also reflected in the milk returns, the continuous cold rain during 
October and November severely checking pasture-growth. By the 
end of October the farm was badly poached by tramping, and during 
November advantage had to be taken of an ensilage stack that had 
been left over from the previous year to tide the stock over the period 
of shortage. This again emphasizes the value of a reserve stack of 
ensilage. In this case we were able to keep the herd going until the 
feed came away again about the middle of December, after which there 
was plenty. Had the herd gone back during the month of November 
it would have been impossible to get the yield . up again during 
December and January, no matter how good the feed. 

PASTURES. 

A further area of 18 acres was put down to permanent pasture during 
the year. The farm is now in its tenth year, and so far it has not been 
necessary to renew any permanent pastures sown during that period. 
The imported wild white and genuine colonial white clovers continue 
to show their supremacy over ordinary imported white. On the new 
areas sown down during the year some further white clover tests have 
been included, also some tests between various strains of red clover, 
including Cornish Marl and Montgomeryshire Late-cut. The latter is 
giving very fine results at the Marton Experimental Area, and there 
are indications that it is going to do well at Stratford. 

Top-dressing Trials. 

The Rhenania phosphate mentioned in last year's notes (Journal, 
October, 1926) did not give quite as good results as the basic slag or 
super on adjoining areas, and there does not appear to be any good 
reason to continue with this fertilizer. In this year's scheme of top- 
dressing Seychelles Island phosphate and Sulfurophosphatc are being 
tested. The potash experiments have been extended, and now include 
kainit, 30 per cent, potash, sulphate of potash, and muriate of potash. 
So far there is no definite evidence that the addition of an}^ of these 
potassic fertilizers to the usual phosphatic manures has been advantage- 
ous, They are being applied at the following rate per acre per year : 
Kainit, 2 cwt. ; 30 per cent, potash, i cwt. ; sulphate and muriate of 
potash, jewt. each. Two of the areas have now had kainit for four 
years in succession, but still fail to show any definite resix)nse, nor are 
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the pastures more palatable to stock. We consider that the money 
spent on potash would give a much greater return if spent on addition^ 
phosphates. Basic slag is still our l^t fertilizer, but areas treated with 
basic super, super and lime, super, and super plus Nauru rock phos^ 
phate are very satisfactory, while super following slag is giving very 
good results. 


ROOT CROPS. 

As mentioned in the introductory paragraph, the spring was a very 
difficult one for sowing root crops, and many of these were below the 
average. 

AfawgoZis.— Sixteen ^^arieties of mangolds were grown, a number 
being Danish and new English varieties or strains. As in previous 
years. Prizewinner gave the best results in the main crops, being closely 
followed by Red Intermediate ; Sharp's Mammoth Long Red and 
Wiboltt's Dana Ovid were the best of the others. Our standard manure 
for mangolds is now three parts super and one part each of bonemeal 
and Nauru phosphate, at 6 cwt. per acre, plus 3 cwt. kainit or common 
salt. A carefully conducted experiment has been carried out for the 
past three years to determine the value of salt, kainit, and sulphate of 
potash respectively used in addition to phosphatic manures. Table i 
gives the result, ** mixture A " being the standard manure si)ecified 
above. 


Manure. 


Table 1 


Mixture A, 6 cwt , pins 3 cwt kaimt 
Mixture A, 6 cwt , plus 3 cwt. salt 
Mixture A, 6 cwt., plus 1 cwt sulphate of 
potash and 3 cwt salt 

Mixture A, 6 cwt , plus i cwt sulphate of 
potash 


1926. 


Tons cw t. 

42 6 

38 10 

34 i I 

32 lO 


1927 


Tons c\\ t. 

55 7 

54 

55 0 

51 5 


Average of 
1 wo Years 

Tons cwt 
48 lO 
46 12 

44 M 

42 0} 


Carrots . — Ten vaneties were tested. Matchless White again proving 
best with a yield of 45 tons 3 cwt. per acre, compared with Guerande, 
44 tons 19 cwt., and Barriball, 38 tons 15 cwt. The manure used was 
the mangold mixture A at 5 cwt. per acre. 

Swedes . — Nine varieties of swedes were grown. Grandmaster weigh- 
ing the best with 57 tons 16 cwt., Masterpiece second with 46 tons 
9 cwt., and Studsgaard Itamme third with 45 tons 9 cwt., per acre. 
Several imj^rted varieties, including Bangholm Pajberg and Bangholm 
Klank strains, that had a reputation for club-root resistance, proved 
more susceptible than our standard strains, the two Bangholms being 
practically wiped out. A test was also carried out between seed treated 
at the Biological Laboratory, Wellington, and untreated seed from 
the same package. The treated seed showed a much lower germination 
than the untreated, and a consequently lighter crop, the per-acre yields 
39 tons 3 cwt. and 46 tons 9 cwt. respectively. Club-root was 
found on both plots. The treatment was mainly in the direction of 
controlling dry-rot. When weighing, one root affected with dry-rot was 
found on the treated area, and three on the untreated area. The crop 
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in this field, both treated and untreated, could be classed as nearly 
free from dry-rot. This is important, as the same field grew swedes 
in 1922 — the"^ first crop after stumping — and practically the whole of 
the 1922 crop was lost from dry-rot. 

Soft Turnips , — Eighteen varieties were tested, including a number 
of Danish and new English strains. These roots were grown on land 
that had been in swedes four years ago, and all were appreciably infected 
with dub-root. There were two or three promising turnips among the 
new varieties, but nothing so far to warrant them taking precedence 
over standard varieties such as Imperial or Hardy Green Globe, Red 
Paragon, and Devonshire Greystone. These varieties are still giving 
excellent results in Taranaki, and are hard to beat. 

CHOU MOELLIER. 

Several acres of chou moellier were grown, but the crop was only 
fair, the lower-lying portions of the field being the poorest ; evidently 
this crop likes good drainage. Chou moellier is verv resistant to club- 
root, but it was found that, although the plants did not die down, 
club-root greatly retarded the growth of the crops on the wetter areas. 
An interesting experiment was carried out to test the degree of resist- 
ance of the plant. An area of J acre was sown in swedes about the 
middle of December. . These germinated well and made splendid growth 
up to the middle of Januaiy% when it was noticed that they were affected 
by club-root, and by the end of the month practically everyr swede- 
plant had gone down with this disease. The area was immediately 
ploughed and sown with chou moellier, and a splendid, liealthy crop 
was produced which carried right through to August. 

DAIRYING RETURNS. 

Owing to a change in herd bulls being necessitated a number of 
the best cows were three to four weeks late in coming into profit. 
Notwithstanding this fact and the bad spring, the increase in butterfat 
production for the year was 9341b,, and the total of 19,4481b. of 
butterfat actually sent to the factory must be regarded as satisfactory. 
Table 2 gives details of butterfat production on the farm for the past 
eight years. 




Table 2. 



Year. 

j Butterfat per Cow 

' Butterfat per \crc. 

Yearly Iiicrea-^e 
per Acre 

Total Butterfat. 


lb. 

lb. 

Ib. 

lb. 

1920 . . 

22 I-I 

6o*8 


8 , 694*4 

1921 . . 

274-2 

88*7 

27*9 

12,684*1 

1922 . . 

298-9 

104*5 

15*8 

14.943*5 

1923 .. 

280*0 

. 98*6 

- 5 - 0 * 

14,099*8 

1924 •• 

305-0 

io8*9 

10*3 

15 . 57 * 2-7 

1925 •• 

327*0 

, 121*3 

12*4 

17 . 345*9 

1926 .. 

330*5 

129*4 

8*1 

18,511*3 

1927 .. 

. . ( 329 0 

i 

136*0 

0*5 

19,448*0 



•Decrease. 




The season was commenced with fifty-six cows and seven two-year- 
oM heifers ; no stock was bought. For various reasons two of the cows 
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were not milked, and were sold in September. , Two cows and two 
heifers did not ^me into profit until December and January. This 
makes fifty-two cows and seven heifers all told, with a return of 
329*6 lb. butterfat per head. A further anal3rsis shows that the cows 
averaged 337 lb. and the heifers 275 lb. 

Gener^ expenditure on manure works out at 16s. 3d. per acre, but 
it must be remembered that a fair amount of this is spent in the 
purchase of fertUizers for experimental purposes, some of which is not 
of actual value to the farm. 


The Manager, Mr. W. J. Grierson, and his assistants have carried 
out their duties in a very thorough manner, and they are to be con- 
gratulated on the results obtained. Mr. A. J. Glasson, Fields Instructor, 
Hawera, assisted in the sowing and weighing of most of the crops, and 
the value of his work is greatly appreciated. 


PROPERTIES OF SUPERPHOSPHATE. 

In the course of an address to the Board of Agriculture on the subject of 
the mineral content of pastures, Mr. B. C. Aston, Chief Chemist, Department 
of Agriculture (who is directing that research in New Zealand), stated with 
reference to superphosphate that few farmers realized the triple quality of 
this valuable manure, which, in addition to supplying phosphorus, also supplies 
large quantities of calcium and sulphur, all three being elements essential to 
the nutrition of the animal. The response of crops and pasture and the stock 
grazed on them to superphosphate might therefore not always be solely due 
to the phosphoric acid. If it was due to the calcium or sulphur there were 
cheaper ways of supplying them than in super. In any case there should 
always (except in the case of sandy lands) be enough carbonate of lime in the 
soil to combine with the superphosphate and prevent the reversion to insoluble, 
unavailable compounds of iron and alumina. Sandy land, he added, should 
not be limed, but improvement of its texture sought by means of green- 
manuring. 


MOTTLED HEART OF SWEDES. 

A DISEASE of swedes, known as ** mottled heart/* has been particularly abundant 
for many years past in Westland, and a considerable amount of experimenta- 
tion has been from time to time carried out on it. A further set of experi- 
ments established' in December, 1925. gave some very important results, which 
are briefly as follows : (1) None of common artificial fertilizers exerted 
any deterrent effect upon the disease, which was very prevalent ; (2) some of 
the fertilizers certainly increased the weight of the crop per acre, but this 
was commonly accompanied by a greater percentage and a greater intensity 
of the disease ; (3) wood-ashes, on the other hand, gave very little improve- 
ment in weight per acre of crop ; (4) wood-ashes, however, decreased or even 
eliminated the disease entirely, according to the quantities used ; (5) the 
greater the weight per acre of swedes the greater the requisite quantity of 
ashes to secure a healthy crop. The experiments commenced at Waimaunga 
Experimental Farm, Grey Valley, in December, 1926, to. ascertain what 
constituents of the wood-ashes ' were preventing the occurrence of the disease 
were entirely destroyed by floods . — Annual Report of Fields Division, 1^26-^27. 


Analysis of treated House-refuse , — A sample of the product of the Wellington 
City Corporation's house-refuse masticator was analysed recently at the Department's 
Chemical Laboratory. The sample, after drying, contained over 50 per cent, of 
oiganic matter, but almost negligible amounts of nitrogen, potash, and phosphates. 
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SEASONAL NOTES. 


THE FARM. 

CEREAL HARVEST. 

Cereals should be cut as nearly as possible at the correct stage of 
ripeness. If cut too early the grain shrivels, and if cut too late there 
is a risk of a loss by shaking. Four main stages or degrees of ripeness 
can be easily recognized. In the milky stage the contents of the 
grain when squeezed are fluid, and if cut at this stage the grain 
shrivels ; next comes the stage of yellow ripeness, when the contents 
of the grain are doughy and may be easily cut through with the 
finger-nail ; in the fully ripe stage the grain is hard, but the straw 
yellow ; in the final stage, or stage of dead-ripeness, the straw is white 
and the nodes shrivelled. The time occupied by the grain passing 
from the first to the fourth stage depends on the season. In hot, dry 
weather the change is very rapid, and where large areas have to be 
dealt with a start must be made on the early side. 

Wheat should be harvested at a definite stage in yellow ripeness, 
and this has been described bv Hilgendorf (“ The Best Stage for cutting 
Wheat,*' this Journal^ June, 1923) as follows : General aspect of 

crop — ripe-coloured, but close scrutiny showed green tinge. Straw — 
all yellow except about i per cent., which showed 3 in. of green above 
the top knot ; all knots green. Heads— ripe-coloured except about i 
per cent, still green. Grain that in ripe heads would not squeeze out 
an}^ kind of dough, but cut easily with thumb-nail." This stage is the 
earliest at which wheat can be cut without causing loss in weight from 
shrivelled grain. The prevalence of strong winds in wheat-growing 
areas, and the serious loss that is often caused through shaking in a 
ripe crop, make it unwise to delay cutting beyond this stage of 
ripeness 

Oats can be cut slightly greener than wheat, and if intended lor 
chaff early cutting is desirable. Oat varieties differ in evenness of 
ripening and liability to shaking. Duns and Tartars, for instance, 
shake badly because the grain ripens very unevenly ; Garton's 
Abundance ripens fairly evenly, but loses grain badly if left till quite 
ripe. Generally speaking, the crop should be cut when there is a 
nice uniform yellow^ colour all over, but just before the greenish tinge 
has entirely gone. The grain should be well filled and fairly firm, 
but not quite hard. 

Barley for malting is usually left till dead-ripe, as if cut before this 
the germination of the sample is uneven, which is a disadvantage in 
the production of high-class malt. At the stage of dead-ripeness the 
ears tend to bend over, the individual grains are hard with pale-yellow 
wrinkled skins, and the straw is practically dry 

Cereals should be stocked as soon as cut, and the work of stooking 
is lightened considerably if the binder is fitted with an efficient carrier 
and the man operating the binder drops the bundles in straight rows. 
The stocks should be placed so that the prevailing wind may blow 
straight through. The crop usually requires at least a fortnight in the 
stock before it is ready to stack or thresh. If stacked, it should not be 

89— <Ag. ionriMl. 
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threshed until at least six weeks after stacking, so as to allow completion 
of the sweating process to which the grain is subjected to in the' stack. 

FEEDING IN RELATION TO PASTURES AND CROPS. 

The time of weaning and method of subsequent feeding of lambs 
depend entirely on the farm-management method adopted under given 
climate, soil, and topographical conditions. Where sheep are entirely 
grass-fed, weaning should take place while there is still plenty of 
good grass available, and the lambs should be placed on the best 
pastures. In this way they get used to foraging for themselves before 
the grass goes off in the autumn. 

The management of fat lambs is rather different from that adopted 
for flock sheep. Under North Island conditions it is usually possible 
to get 80 per cent, or over of Southdown - cross lambs fat off their 
mothers, and the remaining lambs will be weaned after the last draft 
of milk lambs has been got away. In the drier, arable farming 
districts rape is necessary for fattening the majority of the lambs after 
the grass dries up in midsummer. Lambs should be allowed a day or 
two on grass paddocks to settle down after weaning before they go 
on the rape. Rape is a very heating food, and the lambs on this crop 
should be watched carefully. Mustard is a good dietetic, and should 
always be sown with the rape. As the mustard matures earlier than 
rape it should be sown about a fortnight later. A run-off from the 
rape on to a grass pasture is also desirable. 

Early weaning Ls generally desirable in the case of calves. If 
weaned at four or five months they get used to foraging for themselves 
before the grass goes off badly in the autumn. The more adequate 
feeding of calves during the dry autumn weather is a point which could 
receive more general attention from dairy-farmers. If the pastures 
dry up badly the calves should receive some green feed. If soft 
turnips are being fed out to the milking-cows the calves can be allowed 
access to these roots before the cows. They usually confine their 
attention to the leaves, and this will minimize the tainting effect of 
the turnips when eaten by the cows. 

There are two main points to be considered in the provision of 
supplementary feed for milking-cows in the late summer and autumn : 
(i) The method of supplying the supplementary ft^ed- - whether by 
annual forage crops, by en.silage, or by permanent forage crops such 
as lucerne or paspalum ; (2) the feeding-value of the fodder — it 

should be rich in protein. 

Annual forage crops are usual on those dairy farms where some 
grassland has to be renewed each year, while grass ensilage is the more 
common summer supplementary feed on farms where the pastures 
are practically permanent. In the selection of annual crops for 
summer supplementary feeding the important points are the yield, 
the feeding-value, and the length of time the crop is available for 
feeding-out. The popularity of soft turnips as a summer and autumn 
supplementary crop is due to their high yield, high feeding-value, and 
to the fact that by the use of successional sowings and early- and 
late-maturing varieties a supply of mature roots can be made available 
from the late summer to the early winter. The soft turnip, however, 
has the disadvantage that it taints the milk if care is not exercised. 
The roots should be pulled the day before feeding and carted out to 
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a clean grass paddock. There is, however, practically no other 
annual fodder crop that can equal the soft turnip as far as yield, 
feeding-value, and length of feeding-period are concerned. Japanese 
millet has a much lower yield, and, unless grazed in the young stage, 
a lower feeding - value. Maize, pumpkins, and marrows are rarely 
ready for feeding -out in the late summer; again, maize is of poorer 
feeding - value than turnips and marrows, and pumpkins are usually 
lower in yield. 

Provision of summer supplementary feed by means of grass ensilage 
is cheaper than by means of annual crops, and it also has the advantage 
that the feed is always on hand when required. The need for summer 
and autumn feed varies from year to year. When the summer and 
autumn rainfall is plentiful annual croj)s yield well but are often not 
needed, while in dry years, when summer supplementary feed is most 
required, these crops often do badly. Grass ensilage can, however, 
be made in years of abundant rainfall and kept for dr}^ years. 

Lucerne and paspalum are valuable supplementary crops for the 
summer and autumn. In wet seasons, when the ordinary permanent 
pastures are throwing a good supply of feed, the surplus lucerne or 
paspalum can be saved as hay or ensilage. 

- P. U'. Sniallfield, B.Ag., Instructor in Agriculture, Ruakura, 


THE ORCHARD. 

FINAL THINNING. 

By the time these notes appear growers will be able to get a fairly good 
estimate of their crops for the coming season. Natural dropping will 
have ceased, and it will be easily determinable whether too much 
fruit is being left on the trees. As stated in last month's notes, 
growers are apt to leave too manj^ fruits to mature. Now is the time 
to further examine the trees, going over them systematically, and 
removing any fruits likely to interfere with the development of the 
remainder. This will speciall}’ apply to those varieties bearing their 
fruits in clusters. The aim should be to produce fruits from 2\ in. to 
2| in. diameter, these sizes having been proved the most suitable both 
for local and overseas markets. Any diseased or misshapen fruits 
should be removed. It is also advisable to thin off all fruits growing 
towards the tops of the leaders, thus giving the trees every chance to 
make a good extension of wood-growth for the coming season. This 
will specially apply to Sturmers, a variety easily stunted in growth. 

[spraying operations. 

Although there may have been littlejevidence of black-spot up to 
the present time, it does not follow that crops will remain clean up to 
the picking season ; consequently spraying should not be neglected, 
although longer intervals may be given between sprayings. As the 
holiday season is approaching, it is advisable to so arrange the pro- 
gramme that the orchard is sprayed just before the holidays start. 
By so doing the orchardist can forget all about spray outfits, &c., during 
the festive season, unless, of course, weather suitable for the develop- 
ment of black -spot intervenes. In such case practically the same 
strengths can be used as advised last month. 
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With the hot, dry weather approaching, red mite will probably be 
on the incifease, and efforts will have to be made to reduce it to a 
minimum. Black Leaf 40, at strength i--8oo-i,ooo, will help to keep 
this pest in check, and also help to control any leaf-hopper that may 
have escaped when in the nymph stage. Last season a grower in the 
Motueka district obtained splendid results in the control of red mite 
by the use of a 3 -per -cent, kerosene emulsion. This was used in 
February, and the only disadvantage was that a few of the apples 
were spotted, in all probability owing to the fact that some free kerosene 
was present. The same grower has already used a 2-per-cent, solution 
this season, and the results have been very satisfactory. 

One more fungicidal spray on the late maturing varieties of pears 
should suffice, and attention need then only he. directed against codlin- 
moth and pear-slug, using arsenate of lead, i J lb. to 2 lb. per 100 
gallons water. Stone-fruits must be sprayed up to a week or so before 
picking if brown-rot has to be controlled ; lime-sulphur, 1-125, with 
the addition of 4 lb. of sulphur paste, will help much to control this 
disease. 

Cherry-growers will probably be troubled with the slug just before 
the fruit is ready for picking. Hellebore - powder spray is very 
effective against the slug, and does not stain the fruit. It is also 
advisable to spray thoroughly as soon as the fruit is off, using arsenate 
of lead. 

CULTIVATION AND COt’ER-CROPS. 

Cultivation of the orchard should be continued all through the 
coming month by using the disks and harrows. This will help to 
conserve moisture, and also prepare the land for the sowing of cover- 
crops. One of the best cover-crops is blue lupin, the seed of which 
is usually sown towards the end of the month. Other green crops 
may be left a little later. 

HANDLING THE STONE-FRUIT CROP. 

Growers will be busy handling the stone-fruit crop about this time, 
and every consideration should be given to its marketing. It should 
be remembered that extra care taken in the grading and packing 
always pays. Unfortunately, too much low-grade fruit is sent to 
market, tending to reduce the returns for the better grades. All 
blemished and diseased fruits should be eliminated, and one size only 
packed in the case : clean cases should be used, and these properly 
labelled and stencilled. 

The regulations with regard to the fair packing of fruit and vege- 
tables should be carefully observed. These regulations prescribe that 
all fruit sold, or offered or exposed for sale, whether wholesale or retail, 
in a container shall be packed in such a manner that any fruit exposed 
to view, or that would be exposed to view if the container w'ere opened 
in the normal manner, fairly represents in size, maturity, and condi- 
tion the whole contents of the container. By the due observance of 
this regulation confidence will be established between grower and 
buyer, to the advantage of both. 

Consideration should be giyen to the right stage of maturit}^ for 
picking, according to the distance the fruit has to travel, so that when 
the fruit is open^ for sale it will be as near perfect as possible, 

— G, Stratford, Orchard Instructor, Motueka. 
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Citrus-eulture. 

Cultivation should receive very close attention at this period; land 
which is inclined to be lumpy can usually be reduced to a fine condition 
while intermittent showers occur—a condition it is nearly impossible 
to attain with some soils when very dry. Citrus-trees in particular 
require constant cultivation to conserve moisture, as they make the 
greatest demand on the soil during the period of minimum rainfall. 
If for any reason it is not possible to maintain at least 4 in. of .fine 
earth on the surface the trees should be mulched with rough manure 
or litter at least to the .spread of the branches. If such manure is 
readily available it should be used even in preference to the clean 
cultivation. A word of warning is necessary in regard to the use of a 
mulch ; when rough litter or decaying manure is piled up round the 
trunk of the tree there often occurs a decaying of the bark, which is 
injurious. 

Pinching , — With the new growth well advanced it is possible to 
estimate its value to the tree for fruiting or exten.sion, but it is 
generally found that the growth is in excess of requirements. Any 
surplus can be removed now, and will allow better development and 
maturity of that allowed to remain. There are also quite a number 
of shoots which may be partially removed by pinching, which has the 
effect of inducing more side laterals of a fruiting nature. At this 
season there will generally be found strong woody shoots growing up 
through the frame of the tree. These rarely prove of any value, and 
are best removed right at the base. 

Spraying . — Owing to the prolonged flowering-period of the lemons 
it will be advisable to give periodical sprayings of bordeaux, 4-4-40, 
in order to protect the new fruits against verruco.sis. An examination 
of the trees prior to such applications should be made to determine 
if aphis, thrip, or young scale insects are present ; if .so, Black Leaf 
40, I part to 800, should be added. Verrucosis is seldom found on 
oranges, nevertheless examination should be made for young in.sects, 
and Black Leaf applied, or oil 1-60. 

— ir. H. Rice, Orchard Instructor, Auckland, 


POULTRYKEEPING. 

CULLING SURPLUS COCKERELS. 

January is usually a trying month for birds of all ages. This, together 
with the fact that the plant at this time will be carrying its greatest 
number of stock, is sufficient to indicate that if the birds are to thrive 
and do well there must be no weakness in the chain of management. 
To lessen the risk of overcrowding and its evil effects there should be 
no delay in culling out all surplus cockerels that have reached an age 
of about five months. If these are got rid of it will not only mean 
better conditions for the remaining stock, but will also save labour 
and money. It should be remembered that once a bird passes the 
chicken stage it costs more to feed and grows less in value every day. 
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GREEN FOOD. 

For both the growing and adult stock an ample supply of green 
material is necessary at the present time if the birds are to be main- 
tained in good health. Green food not only greatly assists in keeping 
the birds in a healthy, thriving state, but it saves to a great extent 
the more costly foods, and thereby lessens the cost of production. 
Finely chaffed succulent lucerne, clover, or green oats provide a 
splendid green food for birds of all ages, while watercress, silver-beet, 
cabbage, &c., are also suitable. It is always best at this period of 
the year to provide green material late in the day, so that any of it 
not readily eaten by the birds will not become dried up and wasted. 

THE GROWING STOCK. 

The growing pullets must now be given the very best of care, so 
that they may not fail in their future function of producing late 
autumn and winter eggs. The slightest setback in a growing bird is 
never caught up. One thing that must be carefully guarded against 
is forcing the birds to prematurity. It is time enough to begin 
feeding a heavy forcing diet when the birds are well developed and are 
fit to stand the strain. An undeveloped pullet cannot be expected to 
commence laying at an early age and at the same time make further 
growth. Indeed, and in a general way, once the pullet commences 
to lay she ceases to grow. This is because the energy necessary to 
reach maturity will obviously have been diverted to egg-formation. 
In short, pullets of any breed should be prevented, if possible, from 
commencing to lay till they are at least six months old. 

While the inclusion of rich foods, such as meat, in the ration for 
the undeveloped layer is a mistake, this is not to say that her diet 
should be stinted. The pullets should be fed as well as possible, but 
on a plain diet of sound grain materials. Green food should be in 
ample supply, while a good range should be provided if possible. It 
is impossible to advise as to the daily amount of food a developing 
bird should receive, as the weather conditions must be taken into 
account. During extreme hot-weather conditions the young birds 
are apt to more or less go off their food. The only safe way of making 
sure that the young birds get all they require is to have food in a dry 
state always before them. One part good -quality wheatmeal and 
two parts bran will provide a good dry-mash mixture. This should 
be supplied in a proper dry-mash hopper, so that the food will not 
get wasted ; moist feed can be given at ordinary feeding-hours. For 
keeping the young birds steadily growing there is nothing better than 
good, plump oats, preferably shelled. The latter are now on the 
market in most places, and when obtainalble they should form a large 
proportion of the growing pullet's grain ration. An inferior grade of 
unshelled oats should never be fed, as they are next to useless as a 
poultry-food. 

Above all, care should be taken that the growing birds are not 
tortured by the presence of vermin. These pests breed rapidly at this 
period of the year, and if they are to be ke^t in check it is necessary 
to pay strict attention to cleanliness and give the quarters frequent 
spraying with a strong disinfectant. No care or attention is too 
great for the growing pullet. 
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LIBERAL FEEDING NECESSARY. 

One of the worst mistakes in management which has come under 
my notice during recent visits to poultry plants is the false economy 
of stinting the laying flock in food. It is almost impossible to over- 
feed the laying type. It. may be said that if you overfeed some birds 
they will only put on fat. The reply is that this type should have no 
place in a laying flock. Such stock are fat because they are not of the 
correct laying type and obviously are not concerned in heavy egg- 
production. In other words, they utilize the food consumed to make 
fat and flesh, while the good layers convert it into eggs. If any 
argument is required to disprove the common fallacy that the heavy- 
producing bird can be overfed with the right class of food, it is surely 
the fact that the thinnest birds at this time of year arc almost without 
exception the heaviest layers in the flock. A high-type layer — and 
this type is now' becoming very common in the Dominion- - is regarded 
by many poultry-keepers as a fowl which will ^ve a great artificially 
induced yield of eggs on a food-supply which will satisfy a bird in its 
natural state. If a bird is to lay eggs almost every day for the greater 
part of the year she must have the material to do it with, and at the 
same time sufficient to maintain her in sound health while undergoing 
the great strain on her constitution. It is always a sounder policy 
to reduce the flock rather than reduce or weaken the ration. 

On one plant that I recently visited the owner was most anxious 
to know how' to prevent his birds from getting out of their run. He 
stated that part of the feathers of one wing was cut, and the wire- 
netting enclosure was 6 ft. high, yet some of the birds got out. After 
examining the stock the inquiry was easily answ^ered. They were in 
anything but a thriving condition, indicating that the starving process 
was in operation, or that the food supplied w^as of inferior quality. 
Usually the best layers in the flock give most trouble by getting out 
of their run, as they must necessarily be heavy feeders. Thus where 
they are kept oa a mere living-diet it cannot be wondered at that they 
will make every possible effort to get to a free range in order to search 
for the food that nature demands. In such cases it may be for the 
purpose of securing green food, grit, or egg - shell - forming material 
through lime, as in too many cases these essentials are undersupplied. 

The good laying bird must be a contented bird ; only in this condi- 
tion can she be expected to do the best. To achieve this, good food 
and a liberal supply of it are essential ; but it should be remembered 
that the best bird ever bred or the liest food ration ever planned will 
not spell success if the management is wrong in all other respects. 
Comfortable, well- ventilated, clean houses that are free from insect 
pests must go with sound and liberal feeding if maximum results are to 
be obtained. 

It may be added that even a well-fed fowl will sometimes be 
induced to get out of its run where there is a batten on the top. This, 
of course, is a mistake, as plain wire at the top, centre, and bottom of 
the posts is all that is required to support the w^irc netting between 
the posts. A bird may also be tempted to get out of its run in order 
to lay its egg in some outside place rather than visit vermin-infested 
nests which are so common on badly managed plants. 

— F. C: Brown, Chief Poultry^ Instructor, Wellington, 
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THE APIARY. 

SWARMING. 

The most important work engaging the attention of apiarists at this 
season is that of checking the impulse of the bees to swarm. This 
operation, together with preparations for an active honey-flow, is likely 
to crowd the beekeeper’s time. For the production of maximum crops 
of honey all experienced beekeepers admit that swarming should not 
occur, and, while skilful attention is required to eliminate it altogether 
in most apiaries, it is a common occurrence. 

It is natural for bees to swarm, but what condition of the colony 
causes them to swarm at this particular season, and not at another 
period, is not quite understood. Were it possible to understand the 
natural condition which suggests to the bees that it is time to swarm, 
our efforts could be directed to the control of that condition. Many 
theories have been advanced as to the cause of swarming. It is 
contended that swarming is caused by lack of ventilation, overcrowded 
colonies, and the presence of old queens in the hives. The beekeeper 
should therefore endeavour to effect a reduction of these causes. 

As ventilation plays an important part in controlling swarming, 
care should be taken to provide sufficient at all times. An effective 
method is to place blocks i in. in height under the two front comers 
of the brood-chamber. In the very flush of the honey-flow additional 
ventilation may be given by drawing one of the supers forward over 
the rest ; this forms two additional entrances, and permits the workers 
to escape to the field without having to traverse the whole depth of 
the hive. 

Space for the storage of honey and additional room for the queen 
to lay in must be provided in advance of the colonies' requirements. 
A suitable plan is to give a new brood-chaml)er comprising two frames 
of hatching brood, the remainder being frames of foundation or 
drawn-out combs. Secure the queen and confine her below an excluder 
in the new chamber. Then place the old brood-nest directly above, 
thus giving additional work for the young bees, and plenty of room 
for the queen to lay in. Young queens are essential factors in the 
successful control of swarming ; colonies show less inclination to swarm 
where the queen is of the current season's rearing. Every effort, 
therefore, should be made to requeen early in the spring, or, if this 
practice is not possible, to head each colony with a young queen in the 
autumn. If this plan is followed, swarming will be considerably 
reduced in many of the colonies, and attention will only need to be 
directed to those colonies showing a tendency to swarm. 

The method of clipping queens is not generally practised. It 
consists in cutting off half or more of each wing on one side, and has 
advantages. It serves to mark the queen, and prevents the swarms 
from absconding or from settling in high trees out of reach. 

FOUL-BROOD. 

As advised last month, all hives affected with this disease should 
be treated immediately, and the colonies got into good order before 
the main honey-flow commences. 

— E, ’A. Earp, Senior Apiary Instructor , Wellington, 
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HORTICULTURE. 

THE TOBACCO CROP. 

The earlier plantings of tobacco will now commence to develop a spike 
of flower-buds, and cultivation should be discontinued. When the 
majority of the plants reach this stage the flower-buds should be broken 
off — an operation known as ‘'topping.'* Usually this topping is 
done too high, with the result that the leaves do not fully mature nor 
attain normal size, especially those high up on the stem. On the 
other hand, if the topping is too low the remaining leaves become 
coarse, with large woody veins and ribs, and are subject to disease. 
For this reason the policy to be adopted in topping requires careful 
consideration of the soil, weather, condition of the plants, and the 
purpose* in view. For flue-cured yellow leaf coarseness is a serious 
defect, and topping is done generally rather higher than for air-cured 
brown leaf. 

The check given to the plant by topping results in young growth 
developing in the axils of the leaves, as well as diverting the sap into 
the leaves themselves and giving them size, body, and texture. The 
extent of this 3^oung growth will depend on the height of the topping 
operation, but in any case it may be removed at regular intervals as 
soon as it is large enough to handle. This is knowTi as “ suckering.” 
The quality of the crop of leaves will depend to a great extent on the 
way this work is done. It must also be carried out promptly, so that 
the plant may be brought to maturity without loss of time and the 
harvesting-period reached during the warmer weather, which is of 
great assistance in making a successful cure. 

At the same time the preparation of the curing-barns must be 
completed in ample time for the harvest, so that this may be carried 
out without delay as soon as the plants are ready and the weather is 
suitable 

It should be needless to state that in all the above-mentioned 
operations traffic through the crop should be carried out in such a way 
that the leaves are not broken or bruised, as such injuries discount 
the value of the leaf. 

TOMATOES. 

Careful feeding and ample ventilation at this season for tomatoes 
growing under glass will keep the plants healthy, and fill out the 
remainder of the crop in a satisfactory manner before the main 
outdoor crop comes on the market. 

The outside crop will require close attention, and piobably a 
dres.sing of fertilizers to help them mature the crop that should now be 
setting. Continue to keep a sharp lookout for any sign of disease, and 
when detected deal with it promptly. Select a few plants of good con- 
stitution that are carrying a heavy crop of a suitable type. These 
should be marked and allowed to mature the fruit on the vines with a 
view to saving it for seed. Store the seed from each plant in a separate 
package. 

Last month s remarks regarding packing cannot be repeated too 
often. Fall into line with local practice in regard to the size of case, 
and pack in it fniit of a definite grade of approximate size. Brand 
lyith the recognized distinguishing marks. Such concessions to 
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standard uniformity facilitate the operations of marketing that are of 
such importance wten selling a perishable product. Some packers 
fear losing the individuality of their pack by such concessions, but that 
quality will come out if it is there, by consistent maintenance of the 
pades. Buyers will get to know the name or number of the grower 
as one that is reliable, and the pack will receive the advantage of being 
bought with confidence. 


MARKET-GARDEN CROPS. 

Planting out the winter's crops now demands first consideration. 
If the weather is inclined to be dry and difficult it would be as well 
to spray the plants with tobacco concentrate and lead, in order to 
clean them up well and protect them from insect attack before they are 
lifted. When lifting the plants select an even grade, rejecting weak 
and abnormal specimens. The opportunity to set out the plants in dull 
showery weather should not be missed ; much is to be gained by being 
ready to take advantage of suitable weather. 

The celery crop must not be allowed to become dry, and most of 
these crops as they become established will receive benefit from a 
small application of nitrates to keep them moving and ready to respond 
to that short period during the autumn when their growth has to be 
just about completed. 

Growers of late-sown crops of onions attacked by mildew might 
try dusting the crop with sulphur or spraying with liver of sulphur 
(sulphide of potassium), at the rate of i oz. to 3 gallons. It has been 
highly recommended by some authorities recently. 

Useful autumn crops that may be sown now are dwarf beans, 
short-horn carrots, turnip-rooted beet, early peas, spinach, and turnips. 

GARDEN PLANNING. 

As the autumn season is the best time for laying out the homestead 
garden or making alterations, it is appropriate to give the matter some 
attention now. Difficulties and dissatisfaction usually arise through 
plans being carried out before careful consideration has been given to 
the subject. The importance of the work demands as much care as 
the designing and specification of the dwelUnghouse, and if the same 
thought is given to it there is no reason why it should not be quite as 
appropriate and in harmony with the surroundings. 

To those who have such work in view the following suggestions 
are offered : The extent of the garden should be proportioned to the 
size of the dwelling. The lawns are most satisfactory when they are 
smooth but follow the natural contour of the land. Access for 
vehicles is best given by the easiest and generally most suitable route. 
Gates and other garden architecture should harmonize in design and 
proportions with the dwelling. Owing to the great amount of work 
entailed in keeping garden-paths in order they are best reduced in 
extent as much as possible. Short grass makes the pleasantest walking, 
and the amount of traffic is unlikely to wear it out in many places where 
metal walks have been made. 

Common mistakes are to plant high inflammable shelter-trees too 
close to the dwelling, and to disfigure the lawn and make cutting 
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difficult by planting too many specimen trees and shrubs. Plants 
for such positions should have very sj^cial qualities for such distinction. 
Another mistake is to form extensive herbaceous borders composed 
of small groups of plants that require an enormous amount of attention 
to keep them in order. 

In selecting trees, shrubs, and plants for the garden we cannot 
do better than foUow nature. She has a special flora for warm and 
cold localities, river-flats, hills, and high country, and by adopting 
them the work is made easier, effective, and most suitable, iiiis 
character should be brought out strongly, and the planting done chiefly 
in comparatively large irregular groups. In the higher and exposed 
situations a liberal selection should be made from the long list of 
conifers available, together with some of the hardier evergreen shrubs 
and alpine plants. In such a situation they will thrive as they do 
nowhere else. In warm localities near the sea, ro.ses, palms (Phoenix 
or Washingtonia), selected oleanders and camellias, crimson hibiscus, 
bouvardia, brugmansia, citrus, vines, heliotrope and camphor, bougain- 
\’illea, mandevillea, bignonia, and solanum climbers all flourish, and 
if planted in generous groups will provide colour and perfume, and 
deliver us from the exceeding monotony from which most of our home- 
stead gardens suffer. At one time nothing gave more pleasure than 
flowering or fruiting plants out of season in an unsuitable climate. Such 
conflicts with nature were undertaken with great zest, but the prize 
was obtained at great cost. The modem practice of co-operating with 
nature to the fullest possible extent not only secures an ample harvest, 
but harmonizes with the genius of the locality, and attains a distinction 
to be obtained by no other methods. 

Plans for new gardens or alterations to old ones should be carefully 
planned now for execution during the autumn months. 

— W. C. Hyde, Horticulturist, Wellington. 


THE DEER PEST. 

The last annual report of the State Forest Service refers to this matter as 
follows : ** All (forest) conservation regions report an increase in these vermin, 
and this Service again places on record its opinion that protection on all 
species of deer (except moose and wapiti) should be removed for a period of 
at least three years, and that payment of a bounty on killed deer should be 
continued during that time. Protection has been removed from this pest on 
the State plantations throughout New Zealand, and during the latter part 
of the period under review the Service inaugurated a campaign for the 
destruction of deer on these areas. This included the payment of a bounty 
of 2s. per tail on all deer killed in plantations, the carry ing-out of poisoning 
experiments, and the establishment of salt-licks for the purpose of attracting 
deer to places where they might be easily shot. Forest Service officers acting 
as receivers of deer-tails for the payment of bounty report the collection of 
2,946 tails, of which 2,001 tails were received at Tapanui from the vicinity 
of the Blue Mountains, Otago.” 


Sot/ Survey Work . — Soils of the deteriorated lull country of the Stratford- 
Whangamomona district have been the subject of inquiry, and some samples have 
already been taken by the Chemistry Section of the Department. It is proposed 
to extend this work during the present summer. 
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TESTING OF PUREBRED DAIRY COWS- 

NOVEMBER CERTIFICATE-OF-RECORD LIST. 

Dairy Division. 

, During the past month of November 126 cows received certificates 
under the C.O.R. sj^stem ; details of the records are given in the 
appended list. 

NEW JERSEY CLASS-LEADER. 

Keston Flower, who until recently was leader of the junior two- 
year-old Jerseys, now goes to the head of the four-year-old class for 
that breed. As the list shows, she has been issued a certificate on a 
production of 814*95 lb. butterfat from 14,679*2 lb. milk yielded in 
365 days, at a commencing age of 4 years 64 days. This exceeds the 
previous highest performance for this cla.ss, held by Mr. A. J. Smith's 
St. Lambert’s Bell, by a margin of 34*63 lb. butterfat. 

Keston Flower, owned and tested by Mr. G. E. Yelchich, of Waiuku, 
was bred by C. B. Herrold, also of Waiuku. Her dam, Floral Fox, 
has a C.O.R. for 469*58 lb. butterfat. Her pedigree contains several 
of the better-known names of the Jersey breed. Flminent’s Fontaine 
appears on the sire’s side, and Majesty’s Fox twice on the dam's. 
Doubtless much of Keston Flower’s productive ability originated in 
these two outstanding lines. 

So far as the class-leadership record is concerned, the four-yeai old 
Jerseys have always been, comparatively speaking, more or less below 
the standard of the remaining classes of the breed. It is satisfactory 
to note that Keston Flower has done much to remove this anomaly. 

LIST OF CERTIFICATES ISSUED, NOVEMBER. 1927. 

* Cow miJked three times daily during whole lactation period, t Milked three times daily during part ol period 

^ ^ j 

I I Ag' at i Season 

Name of (.<iw and Class. Tested by [Start of | — 

j j ; 2-2 iUays.; Milk. | Fat 


Junior Two-year-old. 
Oaklands Silky 
Juanita’s Fairy 
Proud Janette 
Rosy Creek Comely 
Monavale Doreen 
Erinview Dawn 
Erxnview Flatter 
Queen Ailsa 
Cupid of O.K. 

Queen Mimee’s Avola* 
Ivondale Scotch Lassie 
Erinview Buttercup . . 
Jeraeydene Maiden . . 
Waiii^o Jocose 
Tokorangi Dainty 
Queen „ 

Beachville Cuddlesome 


JERSEYS. 

F. W. Cornwall, Bell Block 
Hellyer Estate, Dunedin . . • 
A. S. W. Hazard, Waimate N.j 
T. H. Western, Bell Block 

R. Haylock, Ngaere 
J. Murray, Woodville 
J. Murray, Woodville 
J. Murray, Woodville 
A. E. Watkin, Takanini 
J. Murray, Woodville 
A. £. Watkin, Takanini 
J. Murray, Woodville 
T. Wells, Awakino Point 
C. G. C. Dermer, Waipiko 
N. Moore, Tapanui 

S. H, Wearing, Richmond . . 


Yrs. dys. ' lb. | 

2 56 240 - 1 } 
44 244*9 
6 241*11 


t-- i 2 43 244-8 

356 

.. ! 2 8 241-3 

365 

. . 1 I 335 240-5 

365 

. . 2 16 242-1 

365 

, 2 18 , 242-3 

365 

.. 1 I 35*' 240-5 

357 


I 304 240-5 

365 


2 0 240-5 

365 


I 3^9 240*5 

365 


2 42 244*7 

365 


2 24 242-9 

365 


I 279 240*5 

365 


2 121 241-7 

365 


I lb lb 

365! 9.504-4 59518 

365 10 , 204-3 587-68 
3651. 8,407-3 58716 

9.702-0 574 -^ 

9 , 508-6 564-29 
9 . 464-7 560 27 

9 . 074 - 3 ' 547-79 
9 . 326-8 544-75 
8.793-3 530-09 
10 , 245-4 528-10 
9 , 123-1 518-04 
8.771-5 513-71 

8 . 895-7 511-63 

8.343-9 501-14 
8 , 942-6 484-29 

365 ! 9 . 267-1 485-67 
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LIST OF CERTIFICATES-— 


Name of Cow and Class. 

Tested by 

at 

Start 

of 

-ra • 

Sej 

Yield for Season. 

1 



Test. 

0 

Days.j Milk. Fat. 


JERSEYS— continued. 


Junior Two-year-old — continued Vrs d>s. lb. lb. lb. 

Firland Princess .. I H. J , Addenbrooke, Ngaere i 351* 240-5 365 10,013-4 471-34 
Oxford Dale Ena .. J. T. Entwisle, Cambridge. . 2 10241-5 365* 7,607-2; 457*8® 

Beachville Ventura .. S. H. Wearing, Richmond . . i 346240-5 365 8,321-51 449-79 

Pukepapa Melody .. H. Cole, Tikorangi .. 2 10241-5 329 7,457*7 448*93 

Ghazal .. .. J. C. Davidson, Dannevirke 2 41 244-6 365! 6,880-8446*94 

Jerseydale Vera .. J. Pettigrew, Pihama .. i 362 240-5 365I 6,729-9; 443-05 

Corelli’s Pearl .. W. Johnson, Ngaere .. 2 11 241-6 348' 8,165-7 438-45 

Middlewood Cowslip. . A. Stackhouse, Kiwi tea • • ; 4240-9 365' 8,047-7436*39 

Clarissa of Aria .. M V. Rceve-Smith, Ana ' r 362 240-5 365 7,221-0435-87 

Ivondale Rose Bloom Dr C G, Aickm, Auckland 2 14 241-91 365^ 7,961*9 435*48 

Dainty Lady of O.K. A E Watkin, Takanim .. i 2951240-5! 365 7,970-0,424*97 

Summertime of Tama- F. S Veale, Tamahere .. 1 3351240-5! 355 7,475-2422*41 

here ! j 

Linden Grove Beauty Mrs. M. A. Gadsby, Stratford ' 2 41 240-9* 365 6,231-4 411*84 

Roslyn Genoa Lady A. J. Harris. Bombay .. 2 14' 241-9 365 6,661-6408*05 

Roslyn Beauty .. A. J. Hams, Bombay .. i 333! 240-5 3651 6,698-8 403*54 

Coniston Baby ,. R Waterhouse, Ardmore .. i 3111240-5 365 6,701-5402*83 

Maori Golden Tris .. A. E. Watkin, Takamni .. i 346; 240-5 365I 6,984-8399*22 

Spring Hill Dahlia .. A. J. Hams, Bombay .. i 355 240-5 365* 6,602-2 398-86 

Miro Meadows Darkie A. A Ward, Tariki .. i 309*240-5 364 6,490-0397*98 

Vernon Golden Willow D J. Cooper, Masterton .. 2 751248-0 363 6,934-2394*11 

Tauwhare Silver Lining Dr. C. G. Aickm, Auckland 2 201 242-5 335; 7,493-4' 388*22 

Rotoma Lady Hope. . J. S Rao, Taneatua .. ' 2 i! 240*61 311I 6,517*4381*15 

Rotoma Palm .. J S. Rae, Taneatua .. 2 20, 243-4! 303 6,899*51378*59 

Nettle’s Beauty .. R. Maddren, Winchester .. i 3 ^ 71 240 * 5 ' 365 7 ^ 754*5 375 ' 4 ® 

Roslyn Favoured A J. Hams, Bombay . . i 31 C 240-5I 365 6,411-9 368*02 

Princess , 

Jersey Lea Fair Maid , J T. Enbvisle, Cambridge. . i 364:240-5 365 5 * 997 '^; 353*47 

Maori Guelder Rose . . j A E. Watkin, Takamni .. i 363 240-5 365 6,874-1; 353-33 

Rotoma Maid 1 J, S. Rae, Taneatua .. 2 19; 242-4 312 5,982-0341-10 

Ribbon wood Girlie .. Cook Hospital Board, Gis- 2 58! 246-3 321 7» 453*3 344*79 

borne j 

Kelvin Dark Beauty G. Buchanan, Paeroa .. i 360 240*5 365, 6, 227*7; 342*00 

Waiwetu Bubbles .. | A. J, Miller, Uruti .. 1 3241 240-5 331 6,283*0:341*37 

Woodlands Xenia .. j H. C. Samp.son, Hillsborough , i 2751240-5 365 5 ,442-11 333-17 
Kelvin Sensation .. ; G. Buchanan, Paeroa .. i 3061240*5, 363 5^759*8 322*34 

Woodlands Merry i H. C. Sampson, Hillsborough 2 291 243*4 271 5,940*4^ 314*65 

Maiden : j 

Miro Meadows Wai .. A. A Ward, Tariki .. 2 2j 240*7 365 5,464*6,304*51 

Heatherlea Primrose ' H J . Lancaster, Levin .. i 3501240*5, 358, 6,581*8; 301*23 

Burrwood Bonnie Maid I J. B. Tonar and Son, North- i 360240-5 290 4,646-51253-84 
I cote j ' 

Spring Meadows Twy j D M. Finnic, Westmere 2 171242*2 328 4,480*5253-07 

Spring Meadows Mere | D. M. Finnic, Westmere 2 84 248-9 315 4,686*9,252*49 

Senior Two-year-old, 

Carhuduff Camelia . . J. O'Donnell, Bunnythorpe 
Waipiko Greta . . C. G. C. Deriner, W^aipiko . 

Raeburn Tiny . . J. S. Rae, Taneatua 

Manor Hussy’s Island J, B. Tonar and Son, North 
Queen cote 

Tauwhare Princess . . j Dr. C. G. Aickin, Auckland 
Raeburn Lady . , I J- S. Rae, Taneatua 
Coniston Hairbell . . • R. Waterhouse, Ardmore . 

Ivondale Princess Royal' W. H. Jakins, Christchurch 


2 2S7 269*2' 365 10,941*4:650*74 

, 2 2431264-8,1 365 10,321-6590*53 

. 2 206 261*1' 344I 8,244*5449*16 

- 2 138! 254*3 365 7*418*0428*34 

^ 355i^79*0| 298: 7 * 576 * 8 j 404*93 
. 2 1731^57*8 343 7 >061 *51 390*12 

. 2 285’ 269-0 347: 7.808*5 376*71 

2 330 274*0' 324 8,001 3' 365*34 
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LIST OF CERTIFICATES — Continued. ' 


Name of Cow and Class 

Tested by 

Age at 
Start 

Fat req’d 
lor Cert. 

Yield for Season. 

of 

Test. 

Days. 

Milk. 

Fat. 

Thfee-yeaf-old. 

JERSEYS — continued. 

1 Yrs. dys.| lb. 1 

lb. 1 

lb. 


Tulip’s Minta May 
Waipiko Chlorine 
Snow View Blossom . . 
Pecan 

Enslcy Lady 
Matai Nui Gladsome 
Waipiko Cajole 
Glenbriar Fancy 
Peggy of Stonewall . . 
Bridge View Cream 

Floral Fete of O.K. .. 
Jet d *Eau . . 

Viola of O.K. 

Ivondale Gold Car- 
nation 

Eileen’s Gipsy 
Coimore Owl’s Eileen 
Middlewood Rosalind 


H. Cole, Tikorangi 
C. G. C. Dermer, Waipiko 
A. J. Miller, Uruti 
Boon Bros., Poroporo 
M. G. McArthur, Auckland 
C. J. Startup, Eltham 

C. G. C. Dermer, Waipiko 
G. Taylor, Ngarua 

W. R. Grant, Timaru 
A. E. Watkin, Takanini 

A. E. Watkin, Takanini 
A. E. Watkin, Takanini 
A. E. Watkin, Takanini 
T. W. Perger, Waitara 

Dr. C. G, Aickin, Auckland 

D. Marra, DargaviIIe 
T. Watson. Wanganui 


284' 305-4I 


298*2 

312-41 

306*5 

279.71 

301-5 

307-21 

3ii*ij 

300*91 


212! 
345' 

354! 

295 

27 

345 

302' 

341 

239 


365 

365 

345 

341 

3651 

3651 

3651 

365 

365! 

3651 


12,203*6 
12,465*0 
9 » 396-8 
10,465*1 
9. 7^5-5 
8*943-3 
9,6ii*o 
9 i 301*3 
9.901-3 

9.338-5 


3 o 277*o| 365! 9.758*6! 
3 343'3II-4! 3651 9. 153-71 
3 254 302*41 293 8,306*1 
3 269 306*91 326 8,365*4! 


746*30 

637-43 

607*93 

582*97 

579-20 

557-32 

556*90 

542-52 

521-33 

512*11 

511*08 

501-32 

457-09 

445-22 


3 301, 307-1 361 8,333*8,442*26 
3 349 311-91 267' 6.623*7 372*39 
3 357 312-7 217, 6.049*4' 370*06 



ROSINA BUCKMAN (A. S. HAZARD, WAIMATE NORTH). 

C.O.R. in Jersey senior two-year-old class: 11,187*616. milk, 675*8216. 
buttisrfat. 
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LIST OF CERTIFICATES — continued. 


Name of Cow and Class. 



Age at 

73 ^ 

Tested by 

Start 

of 

Test. 

U 

5 ^ 




Yield for Season. 


Da>s ' 


Milk. 


Fat. 


Four-year~old. 
Keaton Flower* 
Ivondale Golden Star 
Jilkrshlands V.C.* 
Heatherlea Gem 
Vernon Fuchsia 
Hillview Famous 
Meadowvalc Machree 
Abberly Lila 
Oakland Leoana 

Mature. 
Oakden Madge 
Waipiko Charissa 
Alfalfa Madam 
Meadowvale Success . . 
Brookley Gem 
Silver Flower 
Onaero Ladybird 
Palmdale Princess 
Buttercup’s Beauty . . 
Marshlands Golden 
Lady 

Master Pat’s Belle . . 
Ivondale Silver Link 
Mountain View Cream 
Sterula 

Richwood Mary 
Maori Cloudy 
Mauriaena Laura 


JERSEYS — continued. 


G. E. Yelchich, Waiuku . . 

C. J. Masters, Hunterville . . 

G. E. Yelchich. Waiuku . . 

H. J. Lancaster, Levin 

D. J. Cooper, Masterton . . 
Dr. C. G. Aickin, Auckland 
A. J. Miller. Uruti 

Boon Bros., Poroporo 
Dr. C G. Aickm, Auckland 


Yr^. d>s. 

4 ^>4 
326 

41 
6 


lb ' 

319-9 

34 b- 1 
317-6 

,314-1 

28 316-3: 
33 1 1 346-6 
26o| 33Q-5 
2551 349-0 
313 344*8 


J O'Donnell, Bunny thorpe 
C. G. C. Dermer, Waipiko . . 

J . E. Barker, Wardville . . 
A. E. Watkin, Takanmi 
W. Johnson, Ngaere 
A. E. Watkin, Takanmi . . 
Boon Bros., Poroporo 
1), Kennedy, Morven 
C. J, C. Powell, Opuawhanga 
A. E. Watkin, Takanini . . 


8 353 
7 H2 

5 361 

7 3 

6 54 

7 325, 
5 34 
5 285 
5 340 
5 362 


350-0 

350-0, 

3500 

.350-0 

3500 

350-0 

350-0; 

350-0 

350-0 

350-0 


G. Buchanan, Paeroa . . 5 41 350-01 

Dr. C. G. Aickin, Auckland 7 334 350-0j 

W. A, Burgess, Ruawai - • , 5 300 350-0 

J. S. Rae, Taneatua . . 5 315 350-0 

W. A. Burgess, Ruawai • • ' 6 66, 350-0, 

Dr. C. G. Aickin, Auckland 5 7 350-0: 

Dr. C. G. Aickin Auckland 5 262 350-0, 


365 

337 

365 

364 

365 
365 
364 

330 , 

365: 


lb. lb. 
14,679-2:814-95 
11,417-4 642-00 
8,199-6: 568-74 
9,480-1! 519-52 
9 . 457*9 504*00 
9.448*9 490-23 
8,616-9 478-64 
7.993*0 464*76 

7.185-2 459-15 


365j 13.433*3, 792-52 
3421 13.343*3 629-32 
3651 10.675-9 622-74 
365} 11.502-2 608-67 
3651 9.586-0 596*53 
365I 9.353*8 569*59 
310I 11.233*2 568 35 
365; 8,110-4556-21 
365 9.728-0551-68 
3651 10,324*3 525-23 

365 9,276-7488-28 
3651 8,890-6 478-06 
365: 8.596-4467-62 
333 7.877*7461*08 
357 i 7.721*7 402*46 
365! 7.455-4 360-15 

365' 6,308-1 354*80 


FRIESIANS. 


Jumor Two-year-old. 
Carlowne Duchess | 
Sylviaf ’ 

Bloomfield O r m s b y ; 
Fancy 

Senior Two-year-old. 
Pareora Model Cadilac | 
Hillside Heather 1 
Queen* 

Junior Four-year-old. , 
Choice Segis Star* . . 
Pareora Netherland 
Butter Girl* 

Senior Four-year-old. 
Rosevale Sylvia Lassie* 

Mature. 

Evergreen Mercedes* 
Hillside Duchess* 
Carlowrie Tiraniaf . . 


R. K, Macdonald, Edendalc 

2 

17, 

242-2 

364; 

^ 3 . 339-8 460-27 

Bloomfield Farm Co , Wel- 

2 

47 ' 

245-2 

365 

TO, Q 35 -I 437*42 

lington 





A. S. Elworthy. Timaru . . 

2 

217 

262-2 

365 

15.0530 549*12 

Mickell Bros., Te Horo 

2 

335 

274-0 

365 

12,052-2 495*40 

H. W. Reeve, Waitoa 

4 

48' 

318-3 

341 

16,747-7 607*28 

A. S. Elworthy, Timaru . . 

4 

23 

315-8 

365 

16,167*4 5.36-52 

Mickell Bros., Te Horo 

4 

363: 

349 - 8 , 

355 

15,356*0, 612-29 

Smart and Son, Tikorangi . . 

6 

355 ! 

350*0’ 

287, 

15.795-7: 718*36 

Mickell Bros., Te Horo 

5 

90 

350-01 

334 i 

15,021-6, 556*02 

R. K. Macdonald, Edendale 

8 

323 

350-0' 

324' 

18, 167-4' 532-93 
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LIST OF CERTIFICATES — continued. 




Aze at 


Yield for Season. 

Name of Cow and Class. 

Tested by 

Stan 

of 







Test. 



* Milk. 

Fat. 






J 



Junior Two-year-old 
Matangi Princess 
Elizabeth 

Matangi Gipsy 4th . . 
Matangi Princess Jewel 
Matangi Princess 
Dorothy 

Senior Two-year-old. 
Matangi Elizabeth 3rd 


MILKING SHORTHORNS. 

lYrs. (iys.i lb. 

Ranstead Bros., Matangi .. 2 13I 24i'8 


365 


Ranstead Bros., Matangi 
Ranstead Bros., Matangi 
Ranstead Bros., Matangi 


1 354 

2 15 

2 20 


2405 

242*0 

242*5, 


3651 

3441 

328* 


Ranstead Bros., Matangi 


2 337: 274*2 365 


lb. I 

1 lb. 

7.778-7 

360*24 

7.834-4 

330*53 

5.789-1 

293*19 

6,222*3 

260 41 


1 


9.727*5! 484*07 


Junior Four-year-old. 
Matangi Princess 5th* 

Mature. 

Matangi Panlinef 


Ranstead Bros., Matangi 
Ranstead Bros., Matangi 


! 

4 21315*6 353 13. 242 * 9 j 544*43 
8 84 350*0 291 9,496*7 450* 15 


AYRSHIRES. 

Two-year-old. \ ; 

Glengyle Mountain Me Adam Bros., Queenstown ' 2 161242*1 352 6,754*81 292*46 

Mist 

Glengyle Bessie .. Mc.^dam Bros., Queenstown 2 (>6| 247*1 312' 5,626*91252*64 

Three-year-old. t 

Ivanhoe Ena .. ' Me Adam Bro.s., Queenstown 3 3291309*9 277 6.989*7 339*26 


Second-class Cerlijicaies. 

Friasians. 

Totara Ruby Ripple* | Pin Land Co., Auckland .. 2 273 ^67*8 365 15,5377)521*2^ 


CONTROL OF BLACKLEG IN YOUNG CATTLE. 

In his annual report for 1926-27 the Director of the Live-stock Division 
remarks : ‘‘ Owing to the steady campaign earned out by officers of the 
Department against blackleg in parts of the Taranaki and Auckland Provinces 
the position in recent years has become less acute, and the mortality amongst 
young cattle has been reduced to such an extent that it was possible during 
recent years to relax the regulations in the Auckland District, so that calves 
were only inoculated on farms where an attack of the disease took place. As 
a result of the experience gained in the Auckland District the same methods 
were during the past season introduced into the Taranaki District and were 
found to work satisfactorily. Our present system, while safeguarding the 
health of stock, has been an enormous saving in labour both to officers of the 
Department and stockowners in the district. The regulations with regard 
to removing young cattle from the district are still in force.’* 


Registration and Inspectionjof Plant Nurseries . — The annual report of the 
Horticulture Division for 1926-27 states that this work proceeded satisfactorily, 
the bulk of the nurseries being comparatively free from disease. There was 
an increase in the number of nurseries registered, the total being 637, as against 
593 for the previous , year ; ^£63 7 was collected in registration foes. 
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ANSWERS TO INQUIRIES. 

IN order to ensure reply to questions, correspondents must give their name 
and address, not necessarily for publication, but as a guarantee of good faith. 
Letters should be addressed to the Editor. 

GRASS MIXTURE FOR HARD BEECH RIDGES. 

P. Coates, Pohokura ; — 

Could you advise as to a suitable grass mixture for hard sandstone beech 
ridges on bush and fern burns in this district ? I think the stocking and conditions 
would be too hard for Lotus major. Subterranean clover I have not yet properlj^ 
tested, but it does best on the better low lands. Danthonia is the ideal thing 
but very uncertain to establish. Brown-top is our mainstay, but gets weak and 
dried up on hard knolls, especially in winter. Would Lotus corniculatus be 
better on hard hills than major ? Would you advise sweet vernal ^ I am told 
Bokhara clover is of no value. We are troubled with short hard bracken and 
weeds on dry knolls. 

The Fields Division : — 

The type of ridges you refer to are specially hard, and it is difficult to get any 
grass to hold on them without top-dressing, which may not be an economic 
proposition on this class of land. Reliance will have to be placed on grasses such 
as brown-top and danthonia. Lotus major should prove the most useful of the 
Ix>tus family. Sweet vernal provides a certain amount of feeding, but is usually 
introduced in sufficient quantities as an impurity with other seeds. Subterranean 
clover is worth further trials, but, as you say, will probably do better on the 
stronger land. For sowing after a bush-bum the following mixture is recommended . 
Cocksfoot, 4 lb. ; brown -top, 2 lb. ; perennial rye-grass, 5 lb , Italian rye-grass. 
5 lb. ; crested dogstail, 2 lb. ; Danthonia pilosa, 2 lb ; Chewings fescue, i lb. : 
colonial white clover, i lb. ; suckling - clover, Jib., subterranean clover. Jib. ; 
yarrow, J lb. ; Lotus major, { lb. ; paspalum, 2 lb. : total, 25J lb per acre 
For sowing after second - growth and fem burns the following* is a suitable 
mixture : Perennial rye-grass, 4 lb, ; Italian rye-grass, 4 lb. ; brown-top, 2 lb. , 
Danthonia pilosa, 2 lb. ; crest^ dogstail, 2 lb. ; Lotus major, J lb. ; colonial 
white clover, 1 lb. ; subterranean clover, J lb , yarrow, J lb ; Chewings fescue, 
I lb. : total, 171b. per acre If any of the species mentioned in this mixture are 
already fairly established on the land it may be cut out The rye-grasses will not 
hold long unless top-dressed, but they provide feed in the early stages, and thus 
attract stock to help in the control of second grovd:h while the more permanent 
grasses are being established. 


CONTROL OF BROWN-ROT ON APRICOIS. 

M. B. Ford, Timaru : — 

On page 130 of the Journal for August, 192b. the spray indicated for 
brown-rot of stone-fruits at petal-fall is lime-sulphur, i in 120, or self-boiled lime- 
sulphur, 8-8-50. In the column “ Remarks " it is stated that apricot-trees 
should not be sprayed with lime-sulphur spray.” Would you kindly advise me 
what preventive treatment is best to adopt for this fruit. .Also, is self-boiled 
lime-sulphur, 8-8-50, made by mixing 8 parts quicklime and 8 parts powdered 
sulphur direct mth 50 parts water ? 

The Horticulture Division : — 

The sulphur sprays when applied to apricots in summer, while to some extent 
controlling brown-rot, are distinctly injurious to the crop. The best means kno^ 
at present of controlling fungus disease attacking that crop is thorough sanitation 
at all seasons of the year, and an application of home-made tiordeaux spray, 
8-6-40, when the blossom is in the pink stage. Self-lxiiled lime-sulphur is 
prepar^ by placing 8 lb. flowers of sulphur and 8 lb. rock lime in a barrel and 
water gradually, keeping the ingredients wet but not submerged. Stir 
occasionally. When thoroughly slaked, dilute at once up to 50 gallons of water 
and apply the spray. 

90— Af. Jenrasl. 
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CALVING-AGE FOR HEIFERS. ^ 

E, Tucker, Aramoho ; Moimum 

Would you please tell me the best age for Jersey hiu Rainfall. 

The Live-stock Division : — 


This matter is governed by many circumstances inches, 
and custom being the most noteworthy. From a i‘3i 
point of vie^ your question is easily answered. Th^ t* 85 
animal is placed under a very great strain if bred from U *69 
be permitted to reach as near maturity as convenient. 1' 40 
should calve at about three years old. This is much older lE *4 
be the prevailing custom. For various reasons heifers are I I 
fifteen months, calving at two years. But no reason can justify such 
Breed characteristics may be gained by breeding from a mere b^Hy 
expense of constitution and after-production. The practice, in x 
sighted one. 


k 


Inches. 

3 '6 o 

< 2*73 

3-72 

3 *i 8 

3*24 

3*44 


7*o8 

9*13 

lo*"- 


POACHING OF RIVER-FLAT PASTURES. 

Subscriber/* Te Mawhai : — 


I should be obliged for advice as to treatment of my well-grassed heavy nver- 
flat pastures. In winter the cows trample out and destroy the grass and puddle 
the soil, which sets hard at the first dry weather. The hard-baked condition 
appears to be only 6 in. to 8 in. deep Would heavy hmmg be a rehnedy If 
so, what quantities and when should 1 apply ? ' 


The Fields Division : — 

From your account of the river-flat pasture it appears that you should look 
to drainage as an initial step towards improving the condition of the soil. If the 
drainage is adequate and satisfactory you should not get the poached condition 
in winter and consequent hard-setting when the dry weather comes on. Another 
consideration is that of stocking. Overstocking naturally tends, when the 
ground is wet, to poaching of the surface soil. Heavy liming would have a 
tendency to make the soil of the nver-flats more friable, but it must be remembered 
that such treatment would only help to ameliorate a condition brought about by 
inadequate drainage and possibly overstocking. 


IDENTIFICATION OF STOATS AND WEASELS 

E. H. Aitken, Pleasant Point : — 

Would you please tell me what is the difference between a weasel and a stoat. 
I always understood that a weasel had a thin tail, and that a stoat was a similar 
animal with a black brush tail. The other day I was told that both are stoats, 
one being male and the other female, and that a weasel is rarely .seen in New 
Zealand and is a white animal. 

The Live-stock Division : — 

The stoat is closely allied to the weasel, from which it is chiefly distinguished 
by its superior size and the black tip on the tail, which is always black even if the 
fur is white ; but the throat and" under parts are never so white as in the weasel, 
and the tail is much longer and more bushy with black tip. The weasel is much 
smaller and more slender. In colour during summer the under parts are usually 
of some mahogany shade ; the throat and chest are always white, the body and 
outer side of the legs the same as the body, generally a reddish-brown. The tail 
is short, round, not bushy, pointed, and of the same colour as the back. 


Note. — " Inquire^, Levin (inquiry regarding cow with catarrh), should 
supply his name, in order that an answer may be made. 
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. RECORDS: NOVEMBER, 1927. 

Dominion Meteorological Office (Dr. E. Kidson) reports as 

^ ually a month of rapid air-movement and quick changes in the 
ear it wa.s exceptionally so. It was remarkable also for the 
. s on which cyclones, or centres of low pressure, passed either 
1 iximity to New Zealand. At the same time depressions of the 
vere also fairly numerous. In this type no low-pressure centre 
. ea covered by our weather charts, but the pressure is low over 
' le southwards, and westerly winds prevail. The fluctuations of 
. are then xfdaiavely slight, and, except on the west coast of the South 
'Ttd Otago, rainfall is generally light. 

general rains during the month — namely, those of the ist, 5th, and 
ssociated with cyclonic depressions whose centres passed over the 
The last of these was the most severe Its centre was located off 
the .th Wales coast on the 26th November, and by the morning of the 

28th haa ached the east coast of New Zealand just south of Napier. Southerly 
gales were experienced on the 28th and 29th in east-coast districts between East 
Cape and L3»’ttelton and in the central districts, and very low temperatures pre- 
vailed. In many places the gale was the worst experienced for a number of years, 
and cold and wind combined caused much damage to vegetation. There was also 
some loss of shorn sheep. 

On the morning of the 24th an intense cyclone was centred oft the south coast 
of New South Wales. During the next twenty-four hours it moved with extra- 
ordinary rapidity, so that by the next morning it was centred about Foveaux 
Strait. It affected chiefly districts south of New Plymouth and Castlepoint, strong 
north-westerly winds prevailing. Heavy ram fell in parts of the western districts. 

The westerly type of weather prevailed from the 7th to the 13th and from 
the 17th to the 22nd. 

The rainfall for the month exceeded the normal m all parts of the South 
Island except central and south-western Otago. In the North Island it was above 
normal southwards of Raglan and Napier, but below it in the Auckland Peninsula 
and the Bay of Plenty and (hsbome districts. 

On the whole the month was a dull and wet one, with temperatures consider- 
ably below the November mean. In consequence the growth ol crops, pastures, 
&c , was checked. Shearing also was delayed in some districts. 

RAINFALL FOR NOVE.MBKR, I927, AT REPRESENTATIVE STATIONS. 


Station. 

! 

Total Fall. | 

1 

Number of 
Wet Days. 

Maximum 

Fall. 

Average 
November 
Ram tall. 

Kaitaia 

North Island. 

; lnche^. 

1*84 

II 

Inches. 

0-50 

Inches. 

327 

Russell 

o-c)8 

4 

0-50 

2*2b 

Whangarei 

1-30 

8 

0-03 

3-00 

Auckland 

103 

13 

0-45 

3-28 

Hamilton 

217 

17 

0-50 

404 

Kawhia 

4*72 

18 

1-04 

4-49 

New Plymouth 

7-10 

18 , 

!•()<> 

4-61 

Riversdale, Inglewood . . 

11-44 

IS 

2 - 4 J 

8-95 

Eltham 

3-80 


2-00 

3*35 

Whangamomona 


13 

^•15 

7.40 

Tainia 

2-10 

0 

O-80 

3*53 

Tauranga 

1-15 

1 1 

0-32 

3‘29 

Maiaehako Station, Opotiki 

2-32 

10 

o*(>o 

3*04 

Gisborne 

0-65 

8 

0-21 

3*02 

Taupo 

3*47 

8 

t '-73 

3*41 

Napier 

1-37 - 

9 

^•37 

2-51 

Maraekakaho Station, Hastings 


14 

1-02 

2-03 
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RAINFALL FOR NOVEMBER, 1927 — DOnHnU$d* 


* 

station. 

Total Fall. 

Number of 
Wet Days. 

Maximum 

Fall. 

Average 

Novembei 

Rainfall. 


North Island — continued. 





Inches. 


Inches. 

Inches. 

Taihape 


5*19 

20 

131 

3*69 

Masterton 


6*6o 

18 

1-85 

273 

Patea 


7 M 2 

17 

f 69 

372 

Wanganui 


5-82 

12 

1*40 

3 *i 8 

Foxton 


5-08 

15 

0*84 

3*24 

Wellington 


5 * 7 ^ 

19 

1*20 
' n 

3*44 


South Island, 



Westport 


8-74 

26 

1-56 

7*o8 

Greymouth 


9.67 

22 

1*92 

9*13 

Hokitika 


11 - 3 ^ 

20 

2*26 

10*73 

Ross . . 


15-73 

14 

4*43 

13*94 

Arthur’s Pass , . 


13-S8 

14 

4*23 

15*50 

Qkura, Westland 


7 - 9 « 

8 

A *94 

12*96 

Collingwood 


10*82 

17 

2*48 

; 7*68 

Nelson 


4-34 

13 

I *64 

1 2*93 

Spring Creek, Blenheim 

• • 

3*57 

15 

1*35 

I 2*42 

Tophouse 

• • 

5*65 

22 

0*92 

1 6*62 

Hanmer Springs 


6*6o 

15 

1*50 

1 2-74 

Highfield, Waiau 


4‘6o 

12 

I *06 

1 2 - 5 » 

Gore Bay 


5*24 

20 

! 1-70 

205 

Christchurch . . 


3*o6 

19 

i-o8 

t 1-87 

Timaru 


2'66 

21 

0*58 

1 1*96 

Lambrook Station, Fairlie 


4‘00 

8 

0*90 j 

j 2*01 

Benmore Station, Clearburn 

• • 

2*66 

12 

0*64 

i 2*05 

Oamaru 


2*64 

TO 

0*68 

1*93 

Queenstown 


1*28 

II 

0*33 

2*74 

Clyde 


0*95 

0 

0*42 

1*36 

Dunedin 


2'99 1 

17 

0*40 

3*27 

Wendon 


3 *b 7 1 

17 

0*73 

2-54 

Gore 


4*01 1 

23 

‘ o*8i j 

3*31 

Invercargill 


5*30 

21 1 

0*75 1 

4*40 

Puysegur Point 

•• 

5*25 

23 i 

0*75 

8-36 


Bush-sickness Control , — In his annual report for 1926-27 the Department's 
Chief Chemist (Mr. B. C. Aston) mentions that during the year a number of field 
experiments using iron compounds for top-dressing permanent pasture were 
inaugurated by Mr. R. E. R. Grimmett (then stationed at Rotorua), and in this 
yray lo tons of sulphate of iron were distributed to farmers in the affected districts 
to be used in co-operative experiment investigations with superphosphate, the farmers 
supplying the cattle themselves. The use of iron ammonium citrate has 
considerably increased ; the action of the Department in supplying this drug to 
farmers at cost price has, judging from the sales, been much appreciated. Over 
a ton of this drug has been sold to farmers in small parcels of a pound or so at a 
time. Instructions for its proper use were published in the Journal for August, 
1926. 


Importation of Sausage-casings . — Regulations under the Stock Act, governing 
the importation of sausage-casings into New Zealand, were gazetted on 29th 
S^tember. The main provision is one requiring that the casings in every 
shipment must be certified as derived from animals which had received ante- 
mortem and post-mortem veterinary inspection, and were found free from 
disease ; further, that the casi^s were sound and fit for human consumption, 
and not treated with- preservatives. 
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ESTIMATES OF THE SEASON’S LAMBING. 

Following are complete estimates of the current season's lambing, computed 
from estimated average percentages furnished by Inspectors of Stock in the 
various districts. Corresponding figures for the five previous years, together 
with the actual numbers of lambs tailed, are also given for comparison. 


Year. j 

Number of 
Breeding-ewet. 

Estimated Average 
Percentage of 
Lambing. 1 

Estimated Number 
of Lambs. 

Actual Number of 
Lambs tailed. 



NORTH ISLAND. 


*927 • • , 

7.905.432 

87-28 

6,899,861 

, , 

1926 . . : 

7.503,200 

8435 ! 

6,3*9,338 

6,459.775 

1925 

7.463.735 

85*64 

6,391,812 , 

6,345,218 

1924 

7.148,949 

8500 

6,049,654 

6,199.881 

1923 

7. 170. 154 

91*34 

6,549,143 

6,170.673 

1922 

6,771,482 

90-36 1 

6.118,530 

5.955.081 



SOUTH ISLAND. 


1927 

6,926.298 

86*17 

5.968,979 

, , 

1926 

6.445.05* 1 

84-79 

5. 465. 361 

5,609,906 

1925 

6,251,488 1 

78*61 

4,914,046 

5.090,562 

1924 

5,9*7.145 

87-87 

5,208,378 

5.267,266 

1923 

5,892.849 

83*99 

4.949.313 

4,962,663 

X922 

5.7*4.57* 

8*-53 

4,7*4.475 

4,949,440 



DOMINION. 



1927 

14,831,730 

8676 

12,868,840 


1926 . . 1 

13.948, *5* 

84*57 1 

U, 794. 699 

12,069,681 

1925 • ‘ 1 

•3,715.2*3 

8?'43 

11.305,858 

••,435,780 

1924 . . ; 

•3,076,094 

86-14 ' 

11,258.032 

11,467,147 

1923 

13,063,003 

88-02 1 

11,498,456 

••,133,336 

1922 . . 1 

12,496,054 

86-77 

10,843,005 

•0,904.521 


— Live-stock Division 


PRECAUTIONS AGAINST SPREAD OF FIREBLIGHT. 

REGULATIONS GOVERNINc; REMOVAL OF CERTAIN PLANTS AND 
BEES FROM NORTH ISLAND. 

The regulations under the Orchard and Garden Diseases Act published respectively 
in the Gazette of 18th June, 1920, and 28th May, 1925, governing the removal of 
certain plants and bees from the Auckland and North Auckland Land Districts, 
and the counties of Patea, Waitotara. and Wanganui, were revoked by Order 
in Council dated 6th June, 1927, and the following new regulations issued in 
lieu thereof : — 

1. In these regulations “ Plant includes any port ion of a plant, excepting 
fruit : “ Disease ” means the disease known as fircblight {Bacillus amylovorus). 

2. No person shall send or bring any plant of any variety of apple, pear, 
quince, or cratoegus (hawthorns) from the North Island into any other portion of 
New Zealand : Provided that nothing m this regulation shall apply to the 
sending by an officer of the Department of Agriculture under proper safeguards 
of any plant of any of the above-mentioned kinds for the purpose of identification 
of disease. 

3. (i) No person shall send or bring any package of trees or shrubs, or 
portions of trees or shrubs, from the North Island to any other portion of New 
Zealand unless such package is accompanied by a certificafe, in the form set out 
in the Second Schedule hereto, signed by or on behalf of the consignor, stating 
that no plant or portion of a plant of any variety of apple, pear, quince, or 
cratoegus is contained in the package. 
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(2) The certificate shall be endorsed on a tag or label securely attached to 
the package in a prominent position. 

(3) No person shall carry or despatch or deliver for purposes of despatch 
to any of&cer of tlie Post Office or the Hallway Department or any other person 
any, package containing trees or shrubs or portions of trees or sfimbs intended 
to be sent from the North Island to any other portion of New Zealand^ and not 
having attached thereto as herein provided the certificate required by this 
regulation. 

4. (x) No person shall send or bring any bees from the North Island to any 
other portion of New ^Zealand unless such bees have been efiectively quarantined 
at a place of quarantine as provided by this regulation foir the six days im- 
mediately prior to their despatch from that Island, so as to prevent their having 
access to any flowers or other vegetation. 

{2) The Director of the Horticulture Division of the Department of Agri- 
culture shall appoint such places of quarantine within the North Island, and shall 
impose such conditions for their use, as he deems necessary. 

(3) After completing the prescribed period of six days in quarantine the bees 
shall be forwarded direct from the place of quarantine to their final destination, 
an oflicial permit in the form set out in the Third Schedule hereto or to the like 
effect, signed by an officer of the Department of Agriculture, being attached by 
tag or label to each parcel of such bees. 

(4) No person shall cany or despatch or deliver for purposes of despatch 
to any officer of the Post Office or the Railway Department oi any other person 
any package containing bees intended to be sent from the North Island to any 
other portion of New ^aland and not having attached thereto as herein provided 
the permit required by this regulation. 

(5) All expenses of sending bees to a place of quarantine and of forwarding 
them on completion of their period of quarantine to their destination outside the 
North Island shall be borne by the original sender of such bees, and shall be 
payable on demand. 

(6) The officer of the Department of Agriculture in charge of any place of 
quarantine may in his discretion, before accepting any bees intended to be dealt 
with under this regulation, require tlie person delivering the same to him to 
prepay to him the estimated expense of sending the same to their destination. 

(7) Every person who does or omits any act in contravention of these 
regulations, or signs any certificate under these regulations which contains a false 
statement, commits an offence, and is liable on conviction to a fine not exceeding 
£ 20 . 

The regulations came into force on publication in the Gazette of oth June, 
1927, in which the several schedules may be seen. 


AGRICULTURAL SHOWS, SEASON 1927-28. 

The following show -dates, for the remainder of the current season, have been 
notified by agricultural and pastoral associations : — 

Nuhaka A. and P. Association : Nuhaka, ist January, 1928. 

Marton District A and P. Association : Marton, i8th January. 

Waipukurau A. and P. Association : Waipukurau, 20th January. 

Palmerston and Waihemo A. and P. Association : Palmerston, 20th January. 
Horowhenua A. and P. Association : Levin, 24th and 25th January'. 

Tapanui Farmers’ Club : Tapanui, 25th January. 

Rangitikei A. and P. A.ssociation : Taihape, 25th and 26th January. 

Helensviile A. and P. Association : Helens ville, 30th January. 

Golden Bay A. and P. Association : Motupipi, ist February. 

Woodville A. and P. Association : Woodville, 3rd and 4th February. 

Omaha and Pakiri A. and H. Association : Leigh, 4th February. 

Clevedon A. and P. Association : Clevedon, 4th February. 

Feilding A. and P. Association : Feilding, 7th and 8th February, 

Te Puke A. and P. Association : Te Puke, 8th February. 

Dannevirke A. and P. Association : Dannevirke, 8th, 9th, and loth February. 
Hikurangi-Otonga A, and P. Association : Hilcuranm. 9th February. 

Masterton A. and P. Association : Solway, X4th and 15th February. 

Te Awamutu A. and P. Association : Te Awamutu, 15th February. 

Taumarunui A. and P. Association : Taumarunui. 15th February. 
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BuUer A.' and P. Association : Westport, 17th and i8th February. 

Ohura A. and P. Association : Matiere, 22nd and 23rd February. 

Franklin A. and P. Association : Pukekohe, 24th and 25th February. 
Tauranga A. and P. Association : Tauranga, 29th February. 

Hukerenui Agricultural Association : Hukerenui, 1st March. 

Mongonui County A. and P. Association : Kaitaia, 3rd March. 

Opotiki A. and P. Association : Opotiki, 6th March. 

Taranaki Agricultural Society : New Plymouth, 7th and 8th March. 
Matamata A. and P. Association : Matamata, 13th March. 

King-country Central A. and P. Association : Te Kuiti, 15th March. 
Kaikoura A. and P. Association : Kaikoura, 16th March. 

Hawke’s Bay A. and P. Society : Autumn Show, Tomoana, 17th March. 
Mayfield A. and P. Association : Mayfield, 17th March. 

Hawarden A. and P. A.ssociation : Hawarden, 23rd March. 

Methven A. and P. Association : Methven, 29th March. 

Oxford A. and P. Association : Oxford, 5th April. 


CROP AREAS AND YIELDS: SEASONS 1925 - 26 AND 

1926 - 27. 


Crop. 


1925-26 

— 

1926-27* 


Area. 

Yield per Acre. 

Area. 

i Yield per Acre. 

Wheat — 

Acres. 


Acres. 

1 

Grain 

^5i,d73 

30*44 bushels 

220,083 

36*13 bushels. 

Chaff, &'C. 

857 

1*35 tons 

92 8 

1*87 tons. 

Oats — 

Grain 

102.485 

40*14 bushels 

117,326 

' 42*58 bushels. 

Chaff, &c. 

245 . 026 

1*45 tons 

255.372 

1*70 tons. 

Barley — 

Grain 

^,5.969 

3(>*47 bushels 

29 , 886 

1 

41*60 bushels. 

Chaff. <S:c. 

370 

2*14 tons 

■ 528 

1*66 tons. 

Maize — 

Grain 

8.508 

49*75 bushels 

10,249 

47*94 bushels. 

Ensilage . . 

557 

3*01 tons 

730 

3*31 tons. 

Peas and beans 

11.749 

24*48 bushels 

15.495 

29*35 bushels. 

Linseed — Seed 

8.143 

0*29 ton 

4.933 

0*39 ton. 

Rye-grass — Seed 

45.154 

456-77 lb. 

^2,082 

424-45 ii> 

Cocksfoot — Seed 

9.745 

173-90 lb. 

9,820 

189 21 lb. 

Chewings fescue — Seed 

6,902 

228*12 lb. 

9,634 

1 225 98 lb 

Crested dogstail — Seed 

2,679 

174*96 lb. 

9.307 

i 159*26 lb. 

Red clover and cow- 

(>•57*. 

185*16 lb. 

8.540 

181*87 lb. 

grass ---Seed 

White clover— Seed . . 

• 5.358 

176*13 lb. 

4,029 

165*07 lb. 

Other grasses and clovers 

3.132 

153-55 ll>. 

4.287 

87.57 lb. _ 

— Seed 

Grasses and clovers cut 

224 , 777 

1*76 tons 

288,455 

1*90 tons. 

for hay 

Potatoes 

23.484 

6*09 tons 

24,616 

4*73 Ions. 

Green fodder crops 

255.429 


219,031 


Turnips 

468.475 


.^62,360 


Mangolds 

13.296 


ii ,870 

j 9*28 tons. 

Onions 

514 

8*73 tons 

765 

Hops 

648 

' 1. 159*59 Ih. 

(>30 

1 ,408*14 lb 


CoftecHon . — In the statement of fertilizer importations printed on page 351 
of last month’s Journal the amount of sulphate of ammonia imported from the 
United Kingdom shc^uld have been r ton. 
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